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IN THE UNITED STATES PATENT OFFICE 



In re Application of Ramachandran 

THEMBALATH et al {"Stabilized 
Paroxetine Hydrochloride 
Formulation'*) 



Serial No. 10/768348 



PETITION UNDER 
37 C.F.R. § 1.102(d) 



PETITION 

This is a Petition under 37 C.F.R. § 1.102(d) to accelerate the examination of the 
captioned application. 



ISSUE PRESENTED 

Whether examination of this application may be made special? 

RELIEF REQUESTED 

Applicant respectfully requests examination of this application be made special. 

FACTUAL BACKGROUND 

The application presents all claims directed to a single invention If the Office 

determines that all the claims presented are not obviously directed to a single invention, then 
the Applicant will make an election without traverse as a prerequisite to the grant of special 
status. 

A pre -examination search has been made. A search has been made by a foreign 
patent office as part of the examination of the priority foreign national patent applicatioa In 
addition, Applicant has made the search described below. Applicant here submits one copy 
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of each of the references deemed most closely related to the subject matter encompassed by 
the claims. 

Applicant here provides a detailed discussion of the references, which discussion 
points out with the particularity required by 37 C.F.R. 1.111(b), (c), how the claimed subject 
matter is patentable over the references. In organizing this detailed discussion, Applicant 
first briefly reviews the pending claims, and then discusses the various references. 
The Pending Claims 

The application claims a moisture barrier which is uniquely suited for use with active 
pharmaceutical ingredients which are sensitive to degradation or discoloration when exposed 
to water. The moisture barrier protects the pharmaceutically active ingredient from such 
degradation. . 

An example of a moisture-sensitive drug substance ins paroxetine hydrochloride. 
Paroxetine is chemically described as (-)-trans-^((4 f -flurophenyl)3-3(3 f 4'-Methylaiedioxy 
phenoxy methyl)-piperidine. Paroxetine has first been claimed for its antidepressant 
properties in US Patent No. 3,912,743 and US Patent No. 4,007,196 (assigned to Ferrosan of 
Denmark). Crystalline paroxetine hydrochloride hemihydrate, process for its preparation, 
compositions containing the same and its preparation, and its therapeutic use as 
antidepressant has been claimed in US Patent No. 4,721,723 and EP Patent No. 223,403. 
Paroxetine has been approved by the United States Food & Drug Administration for treating 
depression in humans. 

The immediate application claims not the acive ingredient, but a moisture barrier 

useful with paroxetine. Independent application claim 28 claims: 

28. (New) A process for manufacturing a substantially moisture stable 
pharmaceutical product, comprising: 

A) mixing ethylcellulose, polar solvent, alcohol and a surfactant to make a 
moisture barrier pharmaceutical excipient solution; 

P ETITION TO EXPEDITE EXAMINATION - Page 2 



10 



15 



20 



25 



30 



Ramachandran THEMBALATH et al. 
Stabilized Paroxetine Hydrochloride Formulation 

Serial No. 10/768,348 



B) mixing a drug substance with said moisture barrier pharmaceutical 
excipient solution to form substantially moisture stable drug substance; 

C) coating the substantially moisture-resistant drug substance of step B in a 
phanraceutically-acceptable coating. 

The dependent claims address where the surfactant comprises polysorbate 80, where the drug 

substance comprises paroxetine, and where various components are present in specific ratios. 

Independent claim 33 is drawn to an article of manufacture: 

33. (New) A substantially moisture stable drug product comprising: 

A) A substantially moisture stable core comprising a drug substance, 
ethylcellulose and a surfactant; and 

B) An outer layer surrounding said core, said outer layer comprising a 
pharmaceutically acceptable material, said outer layer substantially free of said 
drug substance. 

The prior art identified to-date includes (1) art identified during search and examination of 
the priority patent application, and (2) art independently identified by the Applicant We 
discuss each group of references in turn. 



The Priority Application Search Results Identify 
No Art Which Bars the Claims Under U.S. Law 



The priority application, India Patent Application Serial No. 977/Mum/2003, has been 
searched and examined. That search cites one reference as most relevant: Canadian Patent 
No. 2,439,460. See EXAMINATION REPORT (14 Jan. 2004) (India Patent Office) at page 2, 
paragraph 2. The PCT counterpart of that patent is WO 02/069969 (copy enclosed). The 
'969 application confirms synopsis of the prior art given in the immediate application, and 
shows how it differs from the '969 application. 

WO 02/069969 

Manufacturing a pharmaceutical product typically entails mixing a drug substance 

(often called an "active pharmaceutical ingredienf or "API," or more simply an "active 

ingredient") with various excipients. See e.g., Bristol-Myers Squibb v. Andrx 



Pharmaceuticals, Inc. , (case No. 03-60703-CIV-HUCK, slip op. at 12 et seq. (4 June 2004). 
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Excipients provide physical bulk to the API, physically bind the tablets together, aid the 
tablet in dissolving in vivo , et cetera. Id 

Mixing excipients with the active ingredient, however, may harm the active 
ingredient. The '969 application describes how the active pharmaceutical ingredient 
5 paroxetine discolors when exposed to moisture. Id at 2, lines 1 et seq. How to formulate a 
drug product has thus proved somewhat problematic. 

One approach is using "extremely dry conditions" to mix powder active ingredient 
with powder excipients, to make the final paroxetene drug product. Id at lines 10 et seq. 
Mixing dry or powdery mixtures, however, entails various technical problems. Id at lines 
10 lletseq. 

The '969 application thus teaches an alternative; mixing the active ingredient with the 
excipients using a wet granulation process, rather than dry powder mixing, to make a wet 
active ingredient + excipient granulate, and then "fluidizing the resulting granulate in a flow 
of heated dry air to dry the granulate." Id at 3, lines 33 et seq. The '969 application thus 
15 entails combining the active and the excipients with water in a wet granulation process, 
followed by heated air drying. This approach avoids the problems inherent in mixing diy 
powders, yet entails added expense in drying the wet moisture, and creates the possibility that 
the moisture transiently present during the wet-mix process could adversely affect the activie 
ingredient. 

2 0 In contrast, the immediate application teaches coating the active ingredient with a 

protective ethylcellulose coating to make water-resistant granules. The coating step involves 
mixing the active ingredient not with wet excipients, nor with powdered excipients, but with 
ethylcellulose and a surfactant, together with a combination of one or more polar solvents and 
one or more alcohols. This approach avoids the problems inherent in the prior-art mixing of 
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dry powders, and also avoid the potential hydration of the active ingredient inherent to the 
'969 application approach. 

The '969 application was published with an International Search Report. (copy 
enclosed) That search identifies three patents as relevant; WO 99/48499, WO 00/78288, and 
WO 01/58499. Each of these three references is distinguishable from the immediate 
applicatioa 

WO 01/58449 

Patent Application No. WO 01/58449 teaches various liquid formulations of 
paroxetine. The combinations claimed in the '449 application (unlike those claimed in the 
immediate application) require paroxetine free base and a taste-masking agent Unlike the 
immediate application, the '449 application does not teach use of polar solvents, nor alcohol, 
nor ethylcellulose, alone nor in combination 

WO 99/48499 

Patent No. WO 99/48499 teaches that paroxetine free base is advantageously 
formulated into pharmaceutical compositions when adsorbed on or absorbed by a solid 
carrier. The composition of this invention is simply obtained by combining a solution of 
paroxetine with a suitable adsorbent or absorbent material and evaporating the solvent, for 
example by spray drying. 

Patent Application No. WO 99/48499 thus teaches using polar solvent, as does the 
immediate application. The '499 application, however, also requires using paroxetine free 
base (a liquid oil form of paroxetine) and carboxymethylcelluose, neither of which are 
required in the immediate applicatioa Further, the immediate application requires inclusion 
of a surfactant, a limitation not required by the '499 application. 
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WO 00/78288 



Patent Application No. WO 00/78288 expressly teaches away from the claimed 
approach, teaching that the use of polar solvents is unattractive because "It is difficult to 
remove residual solvents from amorphous materials, such as spray dried paroxetine 
hydrochloride," id. at page 2, line 4 et seq., and "anhydrous solvents, particularly absolute 
ethanol, are expensive and therefore undesirable," id. at lines 9 et seq. 



The Applicant has Located No 
Prior Art Which Bars the Claims 



In addition to the search performed by the India Patent Office, Applicant has a 
knowledge of the prior art and, on information and belief, has caused to be made a search of 
the prior art. That search identifies the following additional references. 

WO 99/58113 

Patent Application No. WO 99/58113 teaches the dry powder mixing of the 
paroxetine, formulated into tablets under conditions such that there is no detectable 
conversion to hemihydiate. Such conditions have been achieved by the use of anhydrous or 
low-moisture excipients, such as dibasic calcium phosphate anhydrous (commercially 
available under the trade name A_TAB™), anhydrous direct-compression lactose, 
monosachharide sugars (e.g., mannitol), disaccharide sugars {e.g., lactitol, commercially 
available under the trademark FINLAC DC™), powdered cellulose, pregelatinised starch, 
microcrystalline cellulose (commercially available under the trademark AVICEL PHI 12™), 
sodium starch glycolate, croscarmellose sodium (commercially available under the trademark 
Ac-Di-SolF™), colloidal silicon dioxide (commercially available under the trademark 
SYLOID 244™ or EXPLOTAB™), magnesium stearate and talc. 

The reference teaches that the paroxetine anhydrate is dry-mixed with the anhydrous 
or low -moisture excipients, and then compressed using standard pharmaceutical procedures. 

PETITION TO EXPEDITE EXAMINATION - Page 6 



Ramachandran THEMBALATH et al. 

Stabilized Paroxetine Hydrochloride Formulation 

Serial No. 10/768,348 

As an additional aid to the protection of this product from the deleterious affects of moisture, 
the resulting tablets are film-coated using hydrophobic coating materials such as glyceryl 
behenate (commercially available under the trademark COMPITROL 888™) using a hot- 
melt coating technique. 

This reference fails to teach the use of polar solvent nor alcohol alone nor in 
combination. 

WO 99/581 16 

Patent Application No. WO 99/58116 teaches paroxetine hydrochloride anhydrate 
mixed with dry powder excipients, and dry-filling the resulting powder into a cellulose 
capsule shell with an intrinsically -low-moisture content (e.g., those commercially available 
under the trademark SHIONO QUALICAPS™). The reference also teaches that dibasic 
calcium phosphate anhydrous and polyglycolized glycerides can be used to form oral- 
swallow capsules with paroxetine anhydrate which avoid the undesired conversion of the 
active ingredient to the hemihydrate form during the manufacturing process. 

This reference fails to teach the use of polar solvent nor alcohol alone nor in 
combination. 

WO 02/102382 

Patent Application No. WO 02/102382 describes a process for preparing paroxetine 
hydrochloride from paroxetine base which provides paroxetine hydrochloride substantially 
free of pink-colored compounds or an impurity identified by an High Pressure Liquid 
Chromatography RRT of about 1.5. 

This reference fails to teach the use of polar solvent nor alcohol alone nor in 
combination. 
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US 5,955,475 

US Patent. No. 5,955,475 teaches adsorbing or absorbing paroxetine fiee base (the 
liquid oil form of the compound) onto or into a solid carrier. 

This reference fails to teach the use of polar solvent nor alcohol alone nor in 
combination. 

WO 98/31365 

Patent Application No. WO 98/31365 teaches spray drying an aqueous solution of 
paroxetine hydrochloride. Notably, no discussion appears in the patent application regarding 
the problem of color development. 

This reference fails to teach the use of polar solvent nor alcohol alone nor in 
combination. 

US 6,168,805 

US Letters Patent No. 6,168,805 discloses an aqueous mixture of paroxetine, water, 
and a pharmaceutically-acceptable polymer. The aqueous mixture is then dried to form a 
composition comprising amorphous paroxetine and polymer. 

This reference fails to teach the use of polar solvent nor alcohol alone nor in 
combination. To the contrary, the reference teaches away from the immediate invention, by 
teaching that it is advantageous to eliminate the use of organic solvents. 

WO 01/02393 

Patent No. WO 01/02393 teaches an aqueous solution of paroxetine and cyclodextrin. 
The reference teaches that complexes of paroxetine with cyclodextrin show a high chemical 
stability and an improved solubility in water, and are suitable for the preparation of liquid or 
solid pharmaceutical compositions. 

This reference fails to teach the use of polar solvent nor alcohol alone nor in 
combination. 
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US 6,503,927 

US Letters Patent No. 6,503,927 describes a stable amorphous paroxetine 
hydrochloride composition made by dissolving paroxetine in an aqueous medium and drying 
the resulting solid dispersion. The reference teaches that the preferred compositions include 
polyvinylpyrrolidone and citric acid 

This reference fails to teach the use of polar solvent nor alcohol alone nor in 
combination. 

WO 99/26625 

W099/26625 provides pharmaceutical formulations of paroxetine in which paroxetine 
is in solution in a solid, semi-solid or liquid carrier. The solutions are used to fill capsules, or 
self-supporting solid solutions are shaped into solid dosage forms such as tablets or pellets. 

This reference fails to teach the use of polar solvent nor alcohol alone nor in 
combination. 

WO 95/16448 

Patent application serial no. WO 95/16448 reveals that earlier commercial paroxetine 

hydrochloride hemihydrate tablets were made using a wet granulation process. The reference 

teaches that the tablets so manufactured exhibit a color change; i.e., the tablets develop an 
undesirable pink hue. 

This reference fails to teach the use of polar solvent nor alcohol alone nor in 
combination. 

US 2002065301 

Published US Patent Application Serial No. US2002065301 teaches paroxetine salt 

compositions made with the aid of water. By controlling the pH to 6.5 or less, these wet 

compositions have improved stability without significant coloration problems. The reference 
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teaches that the suitable paroxetine salts include paroxetine hydrochloride salts, but 
preferably use paroxetine sulfonate salts such as paroxetine methane siifonate. 

This reference fails to teach the use of polar solvent nor alcohol alone nor in 
combination. The pending claims are not limited to a pH of 6.5 or less. 

5 

US 6,113,944 

US Patent No. 6,113,944 relates paroxetine which is formulated into tablets using a 
formulation process in which water is absent. Direct compression is taught, wherein 
powdered paroxetine hydrochloride hemihydrate is conventionally admixed with dry 
1 0 excipients to make a dry powder mixture and compressed into tablets. 

This reference does not teach any wet-granulate mixture, nor teach the use of polar 
solvent nor alcohol alone nor in combination. 

US 6,007,842 

15 The direct compression technique is also taught where paroxetine hydrochloride 

hemihydrate is admixed dry granulation techniques as in US Patent No. 6,007,842 where 
paroxetine hydrochloride hemihydrate is conventionally admixed with dry excipients and 
compressed into large slugs or roller-compacted into ribbon-like strands. The compacted 
material is then suitably milled to produce a free-flowing dry powder, which is then 

2 0 compressed into tablets. The excipients taught by the patent include dicalcium phosphate 
dihydrate (commercially available as EMCOMPRESS™ or DITAB™), microcrystalline 
cellulose (commercially available under the trade name AV1CEL PH 102™), sodium starch 
glycollate (commercially available as EXPLOTAB™), and magnesium stearate. 

This reference does not teach any wet-granulate mixture, nor teach the use of polar 

2 5 solvent nor alcohol alone nor in combinatioa 
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SUMMARY 



The forgoing does not provide an exhaustive enumeration of every difference between 
each reference and the pending claims, but does provide information adequate to show that 
no reference bars the pending claims. 

Enclosed find (i) a photocopy of each reference discussed herein, and (ii) a FEE 

Transmittal Form and the appropriate filing fee for this paper. 

Respectfully submitted, 
Pharmaceutical Patent Attorneys LLC 



t5 Madison Avenue, 4th floor (P 4014) 
Morristown,NJ 07960-6397 USA 
17 June 2004 

Direct Mark.Pohl@LicensingLaw.Net 
»+l (973) 984-0076 
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Q\ (54) Title: A PROCESS FOR THE MANUFACTURE OF PHARMACEUTICAL TABLETS CONTAINING PAROXETINE HY- 
DROCIILORIDE ANHYDRATE 

£J (57) Abstract: Pharmaceutical tablets containing crystalline paroxetine hydrochloride anhydrate are prepared using a process com- 
prising an initial wet granulation process in which an aqueous granulation liquid is added to a mixture of said anhydrate an excipients 

Q under high-shear conditions and the thus obtained wet granules are dried using a fluidized bed technique to obtain a water activity 
within a specified range, after which the dried granules after addition of further adjuvants are compressed into stable tablets each 

^ having an identical composition. 
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A process for the manufacture of pharmaceutical 
tablets containing paroxetine hydrochloride anhydrate 

Field of the invention 

5 The present invention is related to the manufac- 

ture of a pharmaceutical formulation for oral admini- 
stration of paroxetine, which is a well-known drug 
having found widespread application in the treatment 
and prophylaxis of depression, anxiety, and several 
10 other disorders. 

Background of the invention 

The generic name paroxetine covers the compound 
{-) -trans- 4- (4 1 - flour ophenyl ) -3- (3 1 ,4 1 -methyl ene- 

15 dioxyphenoxymethyl) -piperidine which is a liquid base 
most conveniently handled in the form of an acid 
addition salt. 

According to EP 0 223 403 Bl, the hydrochloride 
of a basic compound is in general the preferred salt 

20 for therapeutical use because of its physiological 
acceptability. 

Paroxetine hydrochloride exists in amorphous as 
well as crystalline forms. Several crystalline forms 
have been reported. Thus, WO 96/94595 describes four 

25 new forms. Furthermore, the hydrochloride forms quite 
stable solvates comprising organic solvents as well as 
at least one hydrate. 

According to the above EP 0 223 403 Bl, paroxeti- 
ne hydrochloride hemihydrate is a relatively stable 

30 compound, from which the bound water, however, may be 
removed to give the anhydrous form when subjected to 
extreme dessication conditions. Said patent specifica- 
tion also discloses that paroxetine hydrochloride 
anhydrate when compressed is partly converted into the 

35 hemihydrate even in a relatively dry environment. 
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WO 95/16448 discloses that a pink discolouration 
had been experienced as a problem when aqueous granu- 
lation processes were used in connection with the 
tablet formulation of the hydrochloride hemihydrate. 
5 It also discloses that the hemihydrate may be formula- 
ted into tablets by using a process in which water is 
absent, such as by direct compression or by dry granu- 
lation, and that the tablets thus produced are less 
likely to develop a pink hue. 
10 According to WO 99/58113 claiming priority from 

13 May 1998, all paroxetine hydrochloride sold before 
that date has been in the form of tablets containing 
the hemihydrate, but it is possible to formulate the 
hydrochloride anhydrate into tablets without conver- 
ts sion into the hemihydrate provided that extremely dry 
conditions are used in a tableting process in which a 
completely dry granulation is used or in which the 
tablets are pressed directly from the powdery dry 
constituents, i.e. that essentially anhydrous excipi- 
20 ents must be used. 

In said WO 99/58113, the partial conversion of 
the hydrochloride anhydrate into the hydrochloride 
hemihydrate during the tableting process is described 
as creating difficulties in establishing and maintai- 
25 ning a reference standard for regulatory and quality 
control purposes. 

However, formulation processes avoiding hemihy- 
drate formation by using dry granulation or dry direct 
tablet pressing have certain drawbacks. 
30 Thus, there is a risk of segregation of the 

mixture of the active paroxetine salt and the various 
adjuvants during the conveyance of the mixture from 
the blending device to the tablet matrix. This invol- 
ves a risk that the tablets produced have a nonuniform 
35 content of active drug and/or that non-desired varia- 



WO 02/069969 



PCT/DK02/00134 



3 

tions occur as to mechanical properties or solubility 
and release of the active component. 

Furthermore, the granulation and pressing opera- 
tions performed as "dry" processes involve application 
5 of a higher pressure than necessary when a wet granu- 
lation process is used, which higher pressure increa- 
ses the risk for the paroxetine hydrochloride anhydra- 
te being converted into another crystalline form or 
partially into hemihydrate thereby creating an uncer- 
10 tainty as to the actual composition of the final 
tablet - 

In contrast to tablet manufacturing using wet 
granulation in which fine particles and dust are bound 
into the granules, the dry processes are dusting, and 
15 due to the etching character of paroxetine hydroch- 
loride this necessitates extensive provisions to avoid 
respiratory health risks to the staff. 

Summary of the invention 

20 The present invention is based on the recognition 

that it is possible to produce stable tablets contai- 
ning crystalline paroxetine hydrochloride anhydrate by 
an alternative process which does not exhibit the 
drawbacks of the above tablet manufacturing processes 

25 using dry granulation or direct powder pressing. 

Thus, it has turned out that tablets containing 
crystalline paroxetine hydrochloride anhydrate can be 
produced using a wet granulation method without con- 
version of the anhydrate into hemihydrate provided 

30 that a very fast drying of the granules is applied. 
Such fast drying is achieved by performing the drying 
in a process in which the material to be dried is 
fluidized in the drying air. 

The process of the invention is characterized in 

35 the following steps: 
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subjecting crystalline paroxetine hydrochloride 
. anhydrate together with adjuvants comprising filler, 
disintegrant , binder, and water to a high- shear mixing 
operation, 

5 - continuing the mixing to granulate the resulting 
mixture , 

- fluidizing the resulting granulate in a flow of 
heated drying air to dry the granulate, 

- continuing this drying until the water activity of 
10 the granulate has been reduced to 0.10-0.25 aw, when 

measured as described herein, 

optionally adding one or more further adjuvants, 

- mixing a glidant into the granulate and, 

- compressing the resulting mixture into tablets each 
15 having a pre-determined content of paroxetine hydro- 
chloride anhydrate. 

The term "glidant" is used herein in a broad 
sense also comprising adjuvants sometimes termed 
lubricants and agents improving the free flowing 

20 capability of the granulate. 

By a preferred embodiment of the process, at 
least a part of the binder and at least a part of the 
water is added to a mixture of paroxetine hydrochlori- 
de anhydrate, filler, and disintegrant as an aqueous 

25 binder solution while said mixture is subjected to 
high- shear mixing. 

Alternatively, a binder may as a dry material be 
included in the mixture of the paroxetine hydrochlori- 
de anhydrate, filler, and disintegrant, and the water 

30 added slowly to this mixture during mixing in a high- 
shear blender. However, a more efficient and faster 
dispersion of the binder on all particles forming the 
mixture is obtained when the binder is supplied dis- 
solved in the aqueous granulation liquid. 
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The drying of the granulate while fluidized in 
the drying air may be performed using a conventional 
fluid bed dryer. As mentioned, the granulate is dried 
to a water activity between 0.10 and 0.25 aw. This 
5 means that the drying is more extensive than what is 
customary in connection with wet granulation as pre- 
treatment of materials to be compressed into tablets. 

The water activity indicated here and in the 
attached claims is the one which is determined by 

10 using a device available from Novasina using the 
following procedure: Approximately 7 g granulate is 
placed in a chamber having a volume of approximately 
20 ml. The chamber is sealed air-tight and kept at 
ambient temperature (20-25° C) for 30 min. The relati- 

15 ve humidity of the air in the chamber is then recor- 
ded. The water activity of the granulate, expressed in 
the unit aw, is 1/100 of the relative humidity recor- 
ded for the air. 

Preferably, the drying is continued until a water 

20 activity between 0.15 and 0.22 aw. 

Even if the material is thus more dry than usual 
in tablet manufacture using wet granulation, the 
compression into tablets may be performed using less 
pressure than necessary in dry granulation or direct 

25 granulation processes. This is probably due to the 
fact that the binder is much better distributed than 
in said two processes. 

The process of the invention may be performed 
using adjuvants and excipients of the type convent io- 

30 nal when manufacturing tablets using a wet granulation 
pre -treatment. 

A suitable filler may thus comprise one or more 
of the following substances: microcrystalline cellulo- 
se, mannitol, calcium phosphates, lactose, starch, 

35 sorbitol, and suchrose. 
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In view of the teaching of WO 99/58113, cited above, 
that microcrystalline cellulose shall preferably be 
avoided in paroxetine hydrochloride anhydrate tablets, 
it is surprising that in the present process micro- 
5 crystlaline cellulose acts as a perfect adjuvant. 

A suitable disintegrant may comprise one or more 
of the following substances: sodium starch glycolate, 
starch, gelatinated starch, crosprovidone, and micro 
crystalline cellulose. 
10 A suitable binder comprises one or more of the 

following substances: polyvinyl pyrrol idone, gelatine, 
starch, methyl cellulose, hydroxypropylcellulose and 
copovidone . 

A suitable glidant comprises one or more of the 

15 following substances: anhydrous colloidal silica, 
sodium stearyl fumarate, magnesium stearate, talc 
powder, and polyethylene glycol. 

Very satisfactory results have been obtained 
using an embodiment wherein paroxetine hydrochloride 

20 anhydrate, mannitol, microcrystalline cellulose and 
sodium starch glycolate are subjected to high- shear 
mixing and simultaneously an aqueous solution of 
copovidone (Kolidon VA64) is added slowly and the 
mixing continued to obtain the desired granulation. 

25 In this embodiment, the aqueous solution and, if 

necessary, further water are added in such an amount 
that a moisture content in the granulated mixture of 
10-30% by weight is achieved before the drying is 
initiated. When other excipients are used, a moisture 

30 content outside these limits may be suitable. 

An important feature is that this moisture is 
removed by a fast drying to avoid conversion of the 
paroxetine hydrochloride anhydrate into the hemi- 
hydrate . 
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The fluid bed drying may be performed as a conti- 
nues process or, preferably, batch-wise. 

The drying periode shall preferably not exceed 3 
h. It is more preferably less than 2 h and most pre- 
5 ferably between 15 min. and 1 h. 

Tablets produced by the present process have been 
stored for several months after which no detectable 
conversion of the crystalline paroxetine hydrochloride 
anhydrate had occurred. No hemihydrate was found and 
10 no conversion into other crystalline forms than the 
one of the starting material was detected. 

Also the mechanical stability of the tablets was 
satisfactory. The crystalline hydrochloride anhydrate 
is reported as being hygroscopic. However, due to the 
15 fact that the paroxetine salt only constitutes a minor 
portion of the tablets, the hygroscopicity has no 
adverse effect on the stability and keeping qualities 
of the tablets when kept in normal air-tight contai- 
ners or blister packings. 
2 0 Preferably, the total weight of the tablets is 

between 100 and 750 mg and each contains from 10 to 60 
mg paroxetine, calculated as the free base. 

Analysis of the tablets indicated substantially 
the same content of paroxetine in each tablet, reflec- 
25 ting that no segregation had occurred during drying 
and compression operations. 

As mentioned the tablets produced according to 
the invention show no tendency of discolouration 
during storing. However, since paroxetine has an 
30 unpleasant taste, it is preferred to subject the 
tablets to a film coating process. Such coating is not 
necessary to avoid discolouration or to secure suffi- 
cient stability of the tablets. 
The binder in such a film coating may be methylhy- 
35 droxypropyl cellulose, and water is used as solvent. 
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In contrast to what should be expected based on 
the teaching of the above cited prior art, also this 
contact between the crystalline paroxetine hydroch- 
loride anhydrate and water takes place without conver- 
5 sion of the anhydrate into the hemihydrate. 

Detailed description of the invention 

In the following, f the process of the invention is 
further elucidated by means of an embodiment example. 

10 

Example 

22.22 kg crystalline paroxetine hydrochloride 
anhydrate, 80.0 kg microcrystalline cellulose PH101, 
6.0 kg sodium starch glycolate, and 72.0 kg mannitol 

15 were introduced into a high-shear blender. After 
mixing of said four components in dry condition, an 
aqueous solution of 8.0 kg copovidone (Kolidon VA64) 
in 48.0 kg purified water was added slowly and the 
high-shear mixing continued to finish the granulation 

20 process. 

The thus produced wet granulate was immediately 
transferred to a fluidized bed dryer and dried therein 
to a water activity of approximately 0.20 aw. The time 
- period necessary to achieve this drying had been 
25 determined previously by guiding experiments. With the 
above stated composition of the wet granulate, the 
desired reduction of the water activity was obtained 
after drying in 1 h. 

Subsequently, the dried granulate was sieved to 
30 remove lumps and afterwards transferred into a cone 
blender and therein mixed with 47.7 kg micro crystal- 
line cellulose PH102, 0.48 kg anhydrous colloidal 
silica and 3 . 6 kg sodium stearyl fumarate. 
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The resulting dry mixture of granulate and said 
further adjuvants was compressed into tablets using a 
conventional rotary press having 16 pressing stations. 

The pressing operation was carried out using a 
5 pressure lower than the one required in connection 
with direct powder pressing or pressing after dry 
granulation of similar materials. In spite thereof, 
the tablets were hard and had fine mechanical proper- 
ties . 

10 A total of 240 kg tablets, corresponding to 1 

mio. pieces of tablets was produced, each comprising 
the same amount of crystalline paroxetine hydrochlori- 
de anhydrate, corresponding to 20 mg of the paroxetine 
base. 

15 The tablets were film-coated using a coating 

liquid containing 1.382 kg methylhydroxypropyl cellu- 
lose (5), 0.806 kg micronized talc, 0.288 kg titanium 
dioxide and 26.324 kg purified water. 

The tablets thus produced were subjected to 

20 several tests. 

Stability studies of tablets packed in Al/PVC 
blister cards or polyethylene containers have been 
performed with satisfactory results. Also breakability 
studies have been performed. 

25 Comparative dissolution tests have been made. The 

results show that more than 80% of the paroxetine is 
released from the film coated tablets within 10 min. 

XRD studies have been performed on the finished 
product in order to confirm that no conversion of the 

30 crystalline paroxetine hydrochloride anhydrate to 
hemihydrate form takes place during manufacture and 
storage . 

Also enantiomeric purity has been investigated. 
The results show that the content of ( + ) -paroxetine 
35 hydrochloride corresponds to less than 0.1% of the 
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paroxetine hydrochloride content, meaning that the 
finished product is enantiomerically pure. 

In bioavailability studies tablets produced as 
above and also similar tablets having a paroxetine 
5 content of 40 mg, were after coating compared with 
commercially available film coated tablets containing 
paroxetine hydrochloride hemihydrate and found bio- 
equivalent to these. 

It was also observed that the tablets, whether 
10 coated or not, did not show any discolouration even 
after prolonged storage. 
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PATENT CLAIMS 

1. A process for the manufacture of pharmaceuti- 
cal tablets containing paroxetine hydrochloride anhy- 
drate, characterized in subjecting cry- 

5 stalline paroxetine hydrochloride anhydrate together 
with adjuvants comprising filler, disintegrant, bin- 
der, and water to a high- shear mixing operation, 

- continuing the mixing to granulate the resulting 
mixture , 

10 - fluidizing the resulting granulate in a flow of 
heated drying air to dry the granulate, 

- continuing this drying until the moisture content of 
the granulate has been reduced to such an extent that 
the water activity of the granulate is between 0.10 

15 and 0.25 aw, when measured as described herein, 

- optionally adding one or more further adjuvants, 

- mixing a glidant into this granulate, and 

- compressing the resulting mixture into tablets each 
having a pre -determined content of paroxetine hydro- 

20 chloride anhydrate. 

2. A process according to claim 1, wherein at 
least a part of said binder and at least a part of 
said water is added as an aqueous binder solution to a 
mixture of paroxetine anhydrate chloride, filler and 

25 disintegrant while said mixture is subjected to high- 
shear mixing. 

3. A process according to claim 1 or 2, wherein 
the granulate is dried to a water activity between 
0.15 and 0.22 aw. 

30 4, A process according to anyone of the preceding 

claims, wherein the filler comprises one or more of 
the following substances: microcrystalline cellulose, 
mannitol, calcium phosphates, lactose, starch, sorbi- 
tol, and succhrose. 
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5 . A process according to anyone of the preceding 
claims, wherein the disintegrant comprises one or more 
of the following substances: sodium starch glycolate, 
starch, gelatinated starch, crospovidone, and micro 

5 crystalline cellulose. 

6. A process according to anyone of the preceding 
claims, wherein the binder comprises one or more of 
the following substances: polyvinyl pyrrolidone, 
gelatine, starch, methyl cellulose, hydroxypropylcel- 

10 lulose and copovidone. 

7 . A process according to anyone of the preceding 
claims, wherein crystalline paroxetine hydrochloride 
anhydrate, mannitol, microcrystalline cellulose and 
sodium starch glycolate are subjected to high-shear 

15 mixing and simultaneously an aqueous solution of 
copovidone is added slowly to obtain the desired 
granulation. 

8. A process according to claim 7, wherein said 
aqueous solution and, if necessary, further water, are 

20 added in such an amount that a moisture content in the 
granulated mixture of 10-30% by weight is obtained. 

9 . A process according to anyone of the above 
claims, wherein the tablets produced each has a weight 
between 100 and 750 mg and each contains from 10 to 60 

25 mg paroxetine, calculated as the free base. 

10. A process according to anyone of the prece- 
ding claims, wherein the tablets formed by the com- 
pressing are subjected to a coating operation using an 
aqueous coating liquid. 

30 
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WATER DISPERSIBLE FORMULATION OP PAROXETINE 

The present invention relates to a novel composition containing a pharmaceutical ly active 
5 compound, and to the use of the composition in therapy. In particular, this invention is 
concerned with a formulation of paroxetine that is dispersible in water. 

Pharmaceutical products with antidepressant and anti-Parkinson properties are described 
in US-A-39 12743 and US-A-4007196. An especially important compound among those 
10 disclosed is paroxetine, the (-)trans isomer of 4-(4 -fluorophenyl)-3-(3',4- 

methylenedioxy-phenoxymethyl)-piperidine: This compound is used in therapy as the 
hydrochloride salt for the treatment and prophylaxis of inter alia depression, obsessive 
compulsive disorder (OCD) and panic. 

15 Paroxetine hydrochloride has been described in the literature as a crystalline hemihydrate 
(see EP-A-0223403 of Beecham Group) and as various crystalline anhydrate forms (see 
W096/24595 of SmithKline Beecham pic). These known forms are not ideally suited for 
all pharmaceutical applications because the known solid forms of paroxetine 
hydrochloride are relatively insoluble and are slow to dissolve completely. 

20 

However, for some patients swallowing a tablet can be difficult, whereas swallowing 
liquified medication is more easily carried out. 

The present invention aims to satisfy the need for a liquid formulation of paroxetine 
25 hydrochloride. This achieved by providing a solid paroxetine formulation which is 

dispersible in water or an aqueuos medium for immediate administration, thus avoiding 
the need to store solutions or dispersions with risk of hydrolysis. 

According to one aspect of the invention there is provided a dry blend of paroxetine, a 
30 water-soluble dispersing agent and a taste-masking agent. 

The reference to paroxetine includes all forms of the compound in which paroxetine is 
available as a therapeutically effective agent. This includes paroxetine free base and 
pharmaceutical^ acceptable salts of paroxetine, especially paroxetine hydrochloride, 
35 particularly as the hemihydrate or one of the anhydrate forms. 

The composition may be in powder form, especially with one or more conventional 
excipients, such as diluents, flavouring agents and sweeteners. Preferably a powder form 

1 



WO 01/58449 PCT/GB01/00569 

is supplied as sealed sachets of the powder containing a unit dose of paroxetine. 
Alternatively the powder may be loaded into capsule shells, which are broken to add the 
powder to an aqueous carrier. 

5 The composition may also be provided as a shaped composition such as a tablet, in 
which case the composition typically includes one or more conventional excipients for 
tablet formation, such as mould lubricants and disintegrants. Tablets may be formulated 
to disintegrate in water, for dispersion as a suspension for swallowing by drinking, or as 
bite-dispersion tablets which are broken in the mouth by biting and dispersed in saliva for 
10 swallowing. 

Suitable dispersing agents include polyvinyl pyrrolidone (such as Crospovidone XL, from 
ISP International Corp), calcium carbonate (such as Cal-Carb, from Whittaker, Clark & 
Daniels), and sodium starch glycolate (such as Explotab, from Edward Mendell Co Inc). 
15 These are incorporated into the formulation, singularly or in combination, to disperse the 
active ingredient in water after break-up of a tablet or addition of a powder to water, and 
to maintain the active ingredient in a dispersed form. 

Because of the bitter taste of paroxetine, when paroxetine is administered in a dosage 
20 form which is not swallowed whole, it is in practical terms essential that the composition 
also incorporates a taste masking agent to assist in patient compliance. Suitable taste 
masking agents includes potassium form polyacrylic acid ion exchange resins (such as 
Polacrilin K, from Rohm & Haas), p-cyclodextrin (such as Kleptose, from Roquette Inc), 
lecithin (such as Epikuron, from Lucas Meyer) and methacrylic acid copolymers (such as 
25 Eudragit L30D55, from Rohm & Haak). 

The taste masking agents typically act by the formation of either an ion-exchange resin, 
inclusion complex, encapsulation or coating of the drug, to assist the patient to comply 
fully with the medication regime by swallowing the whole of the liquid dispersion. 

30 

Alternatively the taste masking agent may be an intense sweetener, such as those derived 
from fruit flavanoids. 

The relative quantities of the dispersing agents may be adjusted to satisfy the desired 
35 balance of dispersability and taste masking. Also, the amount of dispersing agents 

relative to the other tableting excipients may be adjusted to suit the desired requirements 
for the rate of break-up of the tablet in water. 
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* equivalent to 20mg paroxetine free base 

Example 4 

5 Paroxetine hydrochloride hemihydrate* 
P-Cyclodextrin 
Citric Acid 
Polyvinylpyrrolidone 
Calcium Carbonate . 
10 Flavour 
Sweetener 

Microcrystalline Cellulose 
Magnesium Stearate 

15 Total 

* equivalent to 20mg paroxetine free base 

Example 5 

20 Paroxetine hydrochloride hemihydrate* 

P-Cyclodextrin 

Citric Acid 

Polyvinylpyrrolidone 

Calcium Carbonate 
25 Flavour 

Sweetener 

Xylitol 

Sodium Starch Glycolate 
Magnesium Stearate 

30 

Total 

* equivalent to 20mg paroxetine free base 
Example 6 

35 

Paroxetine hydrochloride hemihydrate* 
Lecithin 
Citric Acid 
Polyvinylpyrrolidone 
40 Calcium Carbonate 
Flavour 
Sweetener 

Microcrystalline Cellulose 
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mg/tab 

22.76 

68.40 

5.00 
25.00 
25.00 
25.00 
25.00 
51.34 

2.50 

250.00 



mg/tab 

22.76 

68.40 

5.00 
25.00 
15.00 
25.00 
25.00 
51.34 
10.00 

2.50 

250.00 



mg/tab 
22.76 
45.52 
5.00 
25.00 
25.00 
25.00 
25.00 
74.22 



5 
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Typical excipients to make up ihc balance of the tablet formulation and to provide the 
requisite moldability and integrity of the tablet structure are conventional additives such 
as magnesium stearate and microcrystalline cellulose. The tablet may also contain 
sweeteners and flavourings to adjust the desired taste characteristics. 

5 

For use as a powder, the paroxetine, dispersing and taste masking agents may be blended 
as powders with other excipients such as solid diluents, flow control agents and 
desiccants, and then loaded into sachets or capsule shells by conventional means. 

10 In an alternative procedure, the paroxetine is dispersed in a solution of a capsulateing 
material and spray dried before blending with other excipients for tabletting or filling 
powder containers. 

The paroxetine hydrochloride used in this invention is preferably in the form of the 
1 5 crystalline hemihydrate (see EP-A-0223403). However other crystalline forms may also 
be used such as crystalline anhydrates (see W096/24595), and other salts such as the 
maleate and acetate (see US-A-39 12743 and US-A-4007196). 

Therapeutic uses of the paroxetine composition of this invention include treatment of 
20 alcoholism, anxiety, depression, obsessive compulsive disorder, panic disorder, chronic 
pain, obesity, senile dementia, migraine, bulimia, anorexia, social phobia, pre-menstrual 
syndrome (PMS), adolescent depression, trichotillomania, dysthymia, and substance 
abuse, referred to below as "the Disorders". 

25 Accordingly, the present invention also provides: 

the use of a composition of this invention for the treatment or prophylaxis of one or more 
of the Disorders; and 

30 a method of treating one or more of the Disorders which comprises administering a 
composition of this invention to a person suffering from one or more of the Disorders. 

The present invention is illustrated by the following Examples. 
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Example 1 

Paroxetine chloride hemihydrate 

Polacrilin Potassium 

Polyvinyl Pyrrolidone 

Sweetener 

Flavourings 

Magnesium stearate 

Microcrystalline Cellulose 
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10 



gm 
22.80 
40.00 
25.00 
12.00 
27.00 
2.50 
120.70 
250.00 



The 250 g batch of the above materials were sieved, blended, and then subjected to 
compression in tablet moulds to form approx. 1000 tablets of approx. 250 mg. 

1 5 Similarly, tablets were prepared from the formulations in Examples 1 -7 



Example 2 

Paroxetine hydrochloride hemihydrate* 
20 Polacrilin Potassium 

Citric Acid 

Polyvinylpyrrolidone 

Calcium Carbonate 

Flavour 
25 Sweetener 

Microcrystalline Cellulose 

Magnesium Stearate 

Total 

* equivalent to 20mg paroxetine free base 

30 

Example 3 

Paroxetine hydrochloride hemihydrate* 

Polacrilin Potassium 
35 Citric Acid 

Polyvinylpyrrolidone 

Calcium Carbonate 

Flavour 

Sweetener 
40 Xylitol 

Sodium Starch Glycolate 

Magnesium Stearate 

Total 



mg/tab 
22.76 
45.52 
5.00 
25.00 
25.00 
25.00 
25.00 
74.22 
2.50 
250.00 



mg/tab 

22.76 

45.52 

5.00 
25.00 
15.00 
25.00 
25.00 
74.22 
10.00 

2.50 
250.00 



4 



WO 01/58449 PCT/GB01/00569 

Magnesium Stearate 2.50 

Total 250.00 
* equivalent to 20mg paroxetine free base 

5 

Example 7 

mg/tab 

Paroxetine hydrochloride hemihydrate* 22.76 

Lecithin 45.52 

10 Citric Acid 5.00 

Polyvinylpyrrolidone 25.00 

Calcium Carbonate 15.00 

Flavour 25.00 

Sweetener 25.00 

15 Xylitol 74.22 

Sodium Starch Glycolate 10.00 

Magnesium Stearate 2.50 

Total 250.00 
20 * equivalent to 20mg paroxetine free base 

Example 8 

gm 

Paroxetine hydrochloride hemihydrate* 22.76 

25 Methacry 1 ic Acid Copolymer Type C 1.14 

Talc 0.35 

Triethyl Citrate 0.14 

Citric Acid 5.00 

Polyvinylpyrrolidone 25.00 

30 Calcium Carbonate 25.00 

Flavour 25.00 

Sweetener 25.00 

Microcrystalline Cellulose 118.11 

Magnesium Stearate 2.50 



35 



Total 250.00 
* equivalent to 20mg paroxetine free base 



A suspension in water of paroxetine, methacrylic acid copolymer, talc and triethyl citrate 
40 from the above formulation was spray dried . The spray dried material and remaining 
excipients were sieved, blended, and then subjected to compression in tablet moulds to 
form approx. 1000 tablets of approx. 250mg 
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Example 9 

mg/lab 

5 Paroxetine hydrochloride hemihydrate* 22.76 

Methacrylic Acid Copolymer Type C 1.14 

Talc 0.35 

Triethyl Citrate 0.14 

Citric Acid 5.00 

10 Polyvinylpyrrolidone 15.00 

Calcium Carbonate 25.00 

Flavour 25.00 

Sweetener 25.00 

Xylitol 118.11 

15 Sodium Starch Glycolate 10.00 

Magnesium Stearate 2.50 

Total 250.00 



* equivalent to 20mg paroxetine free base 

20 

Using the procedure of Example 8, tablets were prepared from the above formulation. 
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CLAIMS 

1. A pharmaceutical composition which is a dry blend of : 

paroxetine hydrochloride, another pharmaceutical^ acceptable salt of paroxetine, or 
5 paroxetine free base; 

a water-soluble dispersing agent; and 
a taste-masking agent. 

2. A composition according to claim 1 which is in powder form. 

10 

3. A composition according to claim 1 which is a shaped composition including one 
or more conventional excipients for tablet formation. 

4. A composition according to claim 1, 2 or 3 in which the dispersing agent is 
15 selected from polyvinyl pyrrolidone, calcium carbonate and sodium starch glycolate. 

5. A composition according to claim 1 , 2, 3 or 4 in which the taste masking agent is 
an intense sweetener. 

20 6. A composition according to claim 5 in which the taste masking agent is selected 
from potassium form polyacrylic acid ion exchange resins, (5-cyclodextrin, lecithin and 
methacrylic acid copolymers. 

7. Use of a composition according to any one of claims 1 to 6 for the treatment or 
25 prophylaxis of one or more of the Disorders. 

8. Method of treating one or more of the Disorders which comprises administering a 
composition according to any one of claims 1 to 6 to a person suffering from one or more 
of the Disorders 
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PAROXETINE COMPOSITIONS 
The present invention relates to new formulations of a pharmaceutically active compound, 
and in particular to a novel formulation of paroxetine. 

5 

Pharmaceutical products with antidepressant and anti-Parkinson properties are described 
in US-A-3912743 and US-A-4007196. An especially important compound among those 
disclosed is paroxetine, the (~)trans isomer of 4-(4'-fluorophenyl)-3-(3 l ,4 l - 
methylenedioxy-phenoxymethyl)-piperidine. 

10 

In the literature this compound is usually isolated as an acid salt, especially the 
hydrochloride. Paroxetine is approved for human use as the hydrochloride salt, and has 
been proposed for the treatment and prophylaxis of inter alia depression, obsessive 
compulsive disorder (OCD) and panic. 

15 

Paroxetine hydrochloride has been described in the literature as a crystalline hemihydrate 
(see EP-A-0223403 of Beecham Group) and as various crystalline anhydrate forms (see 
W096/24595 of SmithKline Beecham). 

20 Paroxetine free base has hitherto been disclosed in the literature as an oil, and so the free 
base has not itself been considered for therapeutic use, preference being given to 
crystalline forms which can be more easily purified and processes into dosage forms. 

The present invention is based on the discovery that paroxetine, for example paroxetine 
25 free base, is advantageously formulated into pharmaceutical compositions when adsorbed 
on or absorbed by a solid carrier. 

The present invention provides a composition comprising paroxetine or a 
pharmaceutically acceptable derivative thereof adsorbed on or absorbed by a 
30 pharmaceutically acceptable solid carrier, and the use of the composition as a therapeutic 
agent or for the manufacture of a medicament. 
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By this invention paroxetine may be obtained as a free-flowing powder that can be used 
directly (for example by direct compression into tablet form) or with further compounding 
ingredients in therapy. 

The paroxetine used in carrying out this invention is preferably paroxetine free base, but 
may alternatively be a pharmaceutical^ acceptable derivative such as a salt, more 
especially the hydrochloride. 



The composition of this invention is simply obtained by combining a solution of 
10 paroxetine with a suitable adsorbent or absorbent material and evaporating the solvent, for 
example by spray drying. The solvent is suitably toluene, ethanol, acetone, propan-2-ol, 
or ethyl acetate, or any other suitable solvent or mixture of solvents, in a paroxetine 
concentration of between 1 and 20%, more preferably between 1 and 4%. 

15 Alternatively an oil obtained by removal of solvent from a solution may be blended with a 
solid adsorbent or absorbent material. 



Typically the material selected as carrier for the paroxetine is an excipient suitable for 
tablet formation or as a fill material for gelatine capsules, such as cyclodextrin (beta and 
20 /or gamma), porous silicates, starch, lactose or calcium phosphate, silica, sorbitol, 
maltodextrin, microcrystalline or powdered cellulose, sodium or calcium 
carboxymethylcellulose, calcium carbonate, kaolin, magnesium aluminium silicate. 
Additionally, soluble excipients such as magnesium stearate may form part of the solution 
phase. 

25 

Advantageously the carrier is one that also has a taste-masking effect, for example ion- 
exchange resins. 



30 



A solution of paroxetine free base may be prepared by addition of a base such as 
triethylamine to a solution of a crystalline paroxetine salt especially the hydrochloride or 
acetate. Alternatively the solution may be prepared by basifying a solution of an 
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amorphous paroxetine hydrochloride or a crystalline anhydrate or hydrated form of 
paroxetine hydrochloride. 



The preparation of the free base and the maleic acid salt are described in Example 2 of US 
5 4007196. The acetate salt may also be used as a starting material. Procedures for 
forming salts are described in EP-A-0223403. 

Additionally the paroxetine free base may be prepared as a solution or oil by adding a 
base such as potassium hydroxide to a solution of a N-protected paroxetine compound 
1 0 such as N-phenoxycarbony 1 paroxetine. 

The composition of this invention comprising paroxetine adsorbed on or absorbed by a 
solid carrier may be formulated with or without conventional excipients for tablet 
formation or used as a powder fill for capsules. 

15 

The amount of paroxetine used is adjusted such that in a single unit dose there is a 
therapeutically effective amount of paroxetine. Preferably the unit dose contains from 10 
to 100 mg paroxetine (as measured in terms of the free base). More preferable the amount 
of paroxetine in a unit dose is lOmg, 20mg, 30mg, 40mg or 50mg. The most preferred 
20 amount of paroxetine in a unit dose is 20mg. 

Therapeutic uses of the paroxetine product of this invention include treatment of: 
alcoholism, anxiety, depression, obsessive compulsive disorder, panic disorder, chronic 
pain, obesity, senile dementia, migraine, bulimia, anorexia, social phobia, pre-menstrual 
25 syndrome (PMS), adolescent depression, trichotillomania, dysthymia, and substance 
abuse, referred to below as "the disorders". 

Accordingly, the present invention also provides: 

30 a pharmaceutical composition for treatment or prophylaxis of the disorders comprising 
paroxetine or a pharmaceutically acceptable derivative thereof adsorbed on or absorbed 
by a solid carrier and, optionally, at least one further pharmaceutically acceptable 
excipient; 
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the use of paroxetine or a pharmaceutical^ acceptable derivative thereof adsorbed on or 
absorbed by a solid carrier to manufacture a medicament for the treatment or prophylaxis 
of the disorders; and 

5 a method of treating the disorders which comprises administering an effective or 

prophylactic amount of paroxetine or a pharmaceutical^ acceptable derivative thereof 
adsorbed on or absorbed by a solid carrier to a person suffering from one or more of the 
disorders. 

10 The invention is illustrated by the following Examples: 

Example 1. Preparation of tablet pre-mix containing paroxetine free base. 

A mixture of dibasic calcium phosphate dihydrate (408 g), hydroxypropylmethyl 
1 5 cellulose (25 g) and sodium starch glycollate (25 g) was blended in a key granulator for 3 
minutes at a stir rate of 240 r.p.m. and an impeller rate of 3000 r.p.m. Purified water (57 
ml) was added at a rate of approximately 4 ml/minute for 13.5 minutes while the key 
granulator was set at a stir rate of 240 r.p.m. and the impeller rate was set at 1500 r.p.m. 
The mixture was stirred for a further 1 minute, and the resulting granules dried in an air 
20 oven at 50°C for 3 hours. 

A portion of the granules prepared above (50 g) was added to a solution of paroxetine free 
base (2.0 g) in propan-2-ol (50 ml) and the resulting slurry dried under vacuum with 
agitation at 50°C. 

25 

This product is suitable for direct compression into tablets containing 10, 20, or 30 mg 
paroxetine. 

Example 2. Preparation of a solid supported form of paroxetine free base. 

30 

A stirred mixture of N-phenoxycarbonyl paroxetine ( 50.0g ), potassium 
hydroxide (45. Og) and toluene ( 750ml) was heated to reflux under a nitrogen 
atmosphere for 3 hours. After allowing the mixture to cool to room temperature, 
distilled water (500ml) was added and the mixture stirred for 30 minutes. The 
35 organic layer was separated, dried over magnesium sulfate and concentrated to a 
total volume of 85ml. 

Toluene (100ml) was added to an aliquot of the solution of paroxetine free amine 
in toluene ( 0.43g/ml) ( 2.4 ml) and to this solution was added Celite ( 25. Og ) and 



A 
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the mixture stirred for 5 minutes. Solvent was removed under reduced pressure 
(water bath 55°C) to afford the Celite supported paroxetine free amine as a free 
moving powdery solid (26.0g). 

5 This product may be mixed with additional excipients and compressed into tablets or 
added directly to capsule shells to make a product containing a therapeutic dose of 
paroxetine. 

Example 3 

10 Spray drying of paroxetine hydrochloride solution onto a suspended carrier 
material. 

Anhydrous paroxetine hydrochloride (60 g) was dissolved in anhydrous ethanol (725 ml) 
and the clear solution slurried with maltodextrin DE4-6 (506 g). The uniform suspension 

1 5 was spray-dried in a Niro Mobile Minor (TM) closed cycle spray dryer using nitrogen as 
the process gas, a rotary atomiser wheel spinning at 27,000 r.p.m. (alternatively a co- 
current or fountain two-fluid nozzle could be used), an inlet temperature of 96-104 C and 
outlet temperature of 44-50 C at a feed rate of 4. 1 kg per hour. A white 
free-flowing product was recovered (490 g) which was found to have a mean particle size 

20 of 84 microns. 

Example 4 

Preparation of tablet pre-mix containing paroxetine hydrochloride. 

25 A mixture of dibasic calcium phosphate dihydrate (408 g), hydroxypropylmethyl 

cellulose (25 g) and sodium starch glycollate (25 g) was blended in a key granulator for 3 
minutes at a stir rate of 240 r.p.m. and an impeller rate of 3000 r.p.m. Purified water (57 
ml) was added at a rate of approximately 4ml/minute for 13.5 minutes while the key 
granulator was set at a stir rate of 240 r.p.m. and the impeller rate was set at 1500 r.p.m. 

30 The mixture was stirred for a further 1 minute, and the resulting granules dried in an air 
oven at 50°C for 3 hours. 

A solution of paroxetine hydrochloride hemihydrate (2.0 g) in ethanol (100 ml) was added 
to the granules prepared above (50 g) and the slurry dried under vacuum at 50°C. 

35 

Example 5 

Preparation of tablet pre-mix containing paroxetine hydrochloride. 
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A solution of paroxetine hydrochloride hemihydrate (2.0 g) in ethanol (150 ml) was added 
to celite (50 g), the mixture stirred and the slurry dried under vacuum at 50°C to afford a 
free moving powdery solid, suitable for use as a component of a tablet or capsule 
formulation. 

5 

Example 6 

Preparation of tablet pre-mix containing paroxetine hydrochloride. 

A stirred mixture of N-phenoxycarbonyl paroxetine ( 50,0 g), potassium 
10 hydroxide (45.0 g) and toluene ( 750 ml) was heated to reflux under a nitrogen 
atmosphere for 3 hours. After allowing the mixture to cool to room temperature, 
distilled water (500 ml) was added and the mixture stirred for 30 minutes. The 
organic layer was separated, dried over magnesium sulphate and filtered. 
An aliquot of this solution of paroxetine free amine in toluene [ 0.048 g/ml] ( 21 .0 
15 ml) was diluted with a further 30 ml of toluene and heated to 60°C. Concentrated 
hydrochloric acid (0.34 ml) was added and the mixture stirred for 10 minutes. 
Tablet granules ( 25. Og ), prepared as in Example 4, were added and the mixture 
stirred at 60°C for 5 minutes. Solvent was removed under reduced pressure at 
70°C to afford a mobile powdery solid (26.0g). 

20 

Example 7 

Preparation of tablet pre-mix containing paroxetine hydrochloride. 

Concentrated hydrochloric acid (0.34ml) was added to a stirred solution of paroxetine 
25 acetate (1 . 1 8g) in toluene (50ml) at 60°C and the mixture stirred for 1 0 minutes. Tablet 
granules ( 25. Og ), prepared as in Example 4, were added and the mixture stirred at 60°C 
for 5 minutes. Solvent was removed under reduced pressure at 70°C to afford a free 
flowing powdery solid (26.0g). 
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CLAIMS 



1 . Paroxetine or a pharmaceutically acceptable derivative thereof adsorbed on or 
absorbed by a solid carrier. 

5 

2. A pharmaceutical composition comprising paroxetine or a pharmaceutically 
acceptable derivative thereof adsorbed on or absorbed by a solid carrier. 

3 . Use of paroxetine or a pharmaceutically acceptable derivative thereof adsorbed on 
1 0 or absorbed by a solid carrier to manufacture a medicament for the treatment of 

depression. 

4. A method of treating depression which comprises administering an effective 
amount of paroxetine or a pharmaceutically acceptable derivative thereof adsorbed on or 

1 5 absorbed by a solid carrier to a person suffering from depression. 

5. A composition of matter, use or method according to any preceding claim wherein 
the paroxetine is in the form of its free base. 

20 6. A process for the preparation of a composition of matter according to claim 1 , 2 or 
5, which process comprises combining a solution of paroxetine or a pharmaceutically 
acceptable derivative thereof with the adsorbent or absorbent solid carrier material and 
evaporating the solvent. 



25 7. A process according to claim 6, wherein the carrier material is suspended in the 
solvent prior to evaporation of the solvent. 

8. A process according to claim 6, wherein the carrier material is dissolved in the 
solvent prior to evaporation of the solvent. 

30 

9. A process according to any one of claims 6 or 8, wherein the evaporation of the 
solvent is carried out by spray drying. 
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NOVEL PROCESS 

The present invention relates to a process for the preparation of a pharmaceutically active 
compound in a form suitable for use of the compound in therapy. In particular this invention 
5 is concerned with the preparation of a free-flowing form of paroxetine hydrochloride by 
spray-drying. 

Pharmaceutical products with antidepressant and anti-Parkinson properties are described in 
US-A-39 12743 and US-A-4007196. An especially important compound among those 
10 disclosed is paroxetine, the (-)trans isomer of 4-(4 -fluorophenyl)-3',4 -methylenedioxy- 
phenoxymethyl)-piperidine. This compound is used in therapy as the hydrochloride salt to 
treat inter alia depression, obsessive compulsive disorder (OCD) and panic. 

In US patent 5,672,612 (Pentech) paroxetine hydrochloride is isolated by spray drying from 
1 5 anhydrous ethanol. 

EP-810 224-A (Asahi) discloses as its preferred product paroxetine hydrochloride in 
anhydrous form, which is prepared by "spray drying virtually in the absence of water". The 
specification mentions the use of a wide range of solvents, one of which is water, but makes 
20 it clear that anhydrous alcohols, particularly anhydrous ethanol is preferred. Spray drying of 
dilute solutions is said to be necessary to produce a product with "good flowability". Only 
Example 5 describes spray drying from water, and it uses a very dilute (1%) solution. The 
product is "hydrous amorphous paroxetine hydrochloride". All the other Examples spray dry 
from anhydrous ethanol. 

25 

WO 98/31365 (SmithKline Beecham) discloses the use of aqueous and mixed aqueous 
organic solvents for spray drying paroxetine hydrochloride. The only example describes 
spray drying of an aqueous solution at 10% concentration. 

30 Our practical experience of spray-drying paroxetine hydrochloride has brought to light a 
number of technical problems which must be solved to carry out spray-drying on a 
manufacturing scale. 

1 



WO 00/78288 PCT/GB00/O2421 



Spray drying from dilute solutions is undesirable on economic grounds and tends to give a 
product with small particles and a large component of "fines". 

It is difficult to remove residual solvents from amorphous materials, such as spray dried 
5 paroxetine hydrochloride, because of their glass-like supercooled liquid character. Since the 
process is intended as the final isolation step for the commercial manufacture of the drug 
substance, control of undesirable impurities, including solvents, is essential. 



Totally anhydrous solvents, particularly absolute ethanol, are expensive and therefore 
10 undesirable on economic grounds. Cheaper anhydrous products contain undesirable 
impurities and denaturing agents. 

Paroxetine hydrochloride readily forms solvates from alcoholic solvents such as propan-2-ol 
and ethanol. These solvates crystallise from solution at quite low concentration and prevent 
15 the use of concentrated feedstock for spray drying. Low concentration feedstock is 

undesirable on economic and environmental grounds; during spray drying from a solvent all 
the solvent is evaporated and mixed with a large volume of nitrogen gas (or other inert gas). 
This gas must be treated to remove the solvent efficiently and completely for environmental 
and safety reasons. 

20 

This invention provides procedures by which good quality free-flowing anhydrous 
amorphous paroxetine hydrochloride can be prepared on a manufacturing scale in excellent 
yield by an efficient process that uses high concentration feedstock and inexpensive, 
environmentally acceptable solvents, including 100% water. Previous attempts at spray 
25 drying paroxetine hydrochloride from water or water solvent mixtures have often resulted in 
unsatisfactory sticky products, which adhere to the apparatus and result in poor yields and 
poor flow characteristics. This invention is based on the finding that these problems can be 
solved by inter alia close control of the outlet temperature and outlet gas water content. 

30 According to the present invention there is provided a process for spray drying paroxetine 
hydrochloride from water-containing solutions, in which the outlet gas temperature is in the 
range 40-55°C, preferably in the range 43-50°C, and the water content of the outlet gas is kept 
below 1.1 kg per 100 kg of outlet gas. 
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Typically the feedstock is a water-containing solution at a concentration of 5-50%, preferably 
7-30% most preferably 10-25% by wt. paroxetine hydrochloride. The non -aqueous 
component of the solvent mixture may be propan-2-ol, ethanol, or acetone, or other 
inexpensive commercial grade solvents that are miscible with water without decreasing the 
5 solubility of paroxetine hydrochloride. 

Preferably the solvent is pure water, in which case the spray drying preferably uses heated 
feedstock between 60 and 95°C and jacketed heated lines. The aqueous solutions typically 
contain 3-30% paroxetine hydrochloride in the feedstock 

10 

The spray drying may be carried out using pre-dried air, and typically using between 1 and 15 
kg nozzle gas per kg feedstock 

Spray drying may be followed by post drying in an air or vacuum oven or a fluidised bed 
15 drier. 

The much greater specific heat of evaporation of water compared to other suitable solvents, 
means that spray drying conditions are mainly determined by the water component of a 
solvent mixture. For the purposes of calculation at low levels of water (less than 10%), non- 
20 aqueous solvents are treated as equivalent in effect to between one fifth and one tenth of their 
weight of water, according to their specific heat of evaporation. 

The outlet gas temperature is suitably maintained in the range 40-55°C, preferably in the 
range 43-50°C. The water content of the outlet gas should be kept below 1. 1 kg per 100 kg of 
25 outlet gas, hence the economics of the operation are improved if pre-dried air or nitrogen is 
used, particularly when spray drying from 100% aqueous solvent. 

The drying gas inlet temperature is not of primary importance, since a suitable value is 
determined for a particular apparatus by other parameters, i.e. composition of the feedstock, 
30 inlet gas flow rate and humidity, and the critical parameters outlet gas temperature and water 
content. In practice, an inlet gas temperature in the range 70-100°C is found to be 
appropriate, though at less than optimum feed rates a lower inlet temperature may be 
necessary to keep the outlet temperature within the required range. 



3 
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The maximum feed rate for the spray drier is determined by the feedstock composition, 
drying gas flow rate and humidity, and the acceptable outlet gas water content. Operation 
significantly below the maximum feed rate is undesirable on economic grounds, and results 
in an increase in the outlet gas temperature, which must be compensated to bring it within the 
5 specified range. 

An essential requirement for successful spray dying paroxetine hydrochloride from water- 
containing solutions is that the product should have sufficient time in the drying chamber to 
satisfy the stated values for outlet gas temperature and water content of the outlet gas; 

10 effectively to reach a low enough water and solvent content to bring the glass temperature 
above that of the outlet gas. Various parameters have an effect on these values; the time 
available is determined by the construction and dimensions of the apparatus and the direction 
of the spray; the time required is determined by the water and solvent content of the outlet air 
and the droplet size of the spray. In the case of a two fluid nozzle, the droplet size can be 

15 adjusted by selection of a suitable nozzle, or by increasing the amount of nozzle gas. As 
much as 15 kg nozzle gas per kg feedstock may be necessary at high feedstock 
concentrations. In the case of an atomising wheel, the droplet size is controlled by the choice 
of wheel and the rotation rate. With either apparatus, a tendency towards stickiness can be 
corrected by reducing the droplet size. 

20 

A major economic and environmental disadvantage of previous methods for spray drying 
paroxetine hydrochloride has been the requirement for low concentration feedstock. We have 
found that high concentration feedstock may be prepared from water/solvent mixtures which 
are stable towards crystallisation (and hence blocking of tubes and nozzles) without the need 

25 for excessive heating. For example, a 5% solution of paroxetine hydrochloride in anhydrous 
propan-2-ol crystallises very readily and must be kept near to reflux temperature to ensure 
freedom from blockages. By contrast, addition of 5% water gives a solution that has no 
tendency to crystallise as the propan-2-ol solvate and is prevented from crystallising as the 
hemihydrate by gentle warming. At higher water content, for example between 30 and 60%, 

30 feedstock concentrations in excess of 30% can be achieved without excessive heating. 

Despite the greater solubility of paroxetine hydrochloride in water/solvent mixtures, there are 
clear economic advantages to spray drying from water alone. For instance, air can be used in 
place of nitrogen gas or other inert gas, since there is no requirement for flameproof 
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operation, but is preferably pre-dried. Furthermore, there is no economic or environmental 
need to recover solvents or to scrub outlet gases. We have found that, provided the above- 
mentioned parameters are adhered to, economic spray drying from 100% aqueous solutions is 
entirely feasible. Optimal concentrations range from 10 to 30% paroxetine hydrochloride in 
5 the feedstock, though at the higher concentrations the solution must be maintained above 
80°C at all times. This means that the design of the delivery system to the spray dryer 
desirably incorporates jacketed lines right up to the spray nozzle. 

The product of spray drying from high concentration aqueous systems is a free-flowing white 
10 powder, suitable for formulation into pharmaceutical products, but to maximise throughput it 
may be desirable to tolerate a residual level of water or solvent. This residue may be 
removed by post drying in conventional drying ovens, but is most conveniently achieved by 
the use of a combined spray dryer/fluidised bed drier. 

15 In another aspect of this invention a water or water/solvent solution of paroxetine 

hydrochloride is slurried with excipient(s) and then spray dried. The excipient(s) may be 
selected so that the product is suitable for direct formulation into tablets, capsules or other 
dosage forms with little or no further treatment. Typically, the slurry contains from 20 to 
60% by weight of solid excipients, or in some cases excipients in solution. In the presence of 

20 excipients, it may be appropriate to maintain the amount of paroxetine hydrochloride in the 
range 1-10%. Suitable excipients include dibasic calcium phosphate dihydrate, 
hydroxypropylmethyl cellulose and/or sodium starch glycollate. 

Slightly higher outlet gas temperatures, for example 5-20°C, may be used if the paroxetine 
25 hydrochloride is spray dried in the presence of a large excess of excipients. 

Spray-dried paroxetine hydrochloride obtained using this invention has been found to be 
particularly suitable for applications where uniform particle size and good flow properties are 
advantageous. Furthermore as a result of the close control of particle size possible by spray- 
30 drying, the product may be handled conveniently and safely without the hazards associated 
with the dust produced when conventionally prepared paroxetine hydrochloride solids are 
prepared. Examples of applications where uniform particle size are advantageous include 
controlled release and microencapsulation (coated particle technology). Samples may be 
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produced with particle sizes for specific applications, for example in the range 10-1000 
microns. 

Microencapsulation may be incorporated into the spray-drying process or may be carried out 
5 in a subsequent step. This technology is useful for taste masking, rapid or controlled release 
formulations, hence control of pharmacokinetics including the matching of pharmacokinetic 
properties for combination products. 

The spray-dried product of this invention may be formulated for therapy in the dosage forms 
10 described in EP-A-0223403 or WO 96/24595. The free-flowing properties are advantageous 
for the preparation of solid formulations. Also the easily soluble nature of spray dried 
paroxetine hydrochloride makes it suitable for the preparation of solutions for parenteral use. 

Therapeutic uses of the paroxetine product of this invention include treatment of: alcoholism, 
15 anxiety, depression, obsessive compulsive disorder, panic disorder, chronic pain, obesity, 
senile dementia, migraine, bulimia, anorexia, social phobia, pre-menstrual syndrome (PMS), 
adolescent depression, trichotillomania, dysthymia, and substance abuse, referred to below as 
"the disorders' 1 . 

20 Accordingly, the present invention also provides: 

a pharmaceutical composition for treatment or prophylaxis of the disorders comprising 
paroxetine hydrochloride spray-dried in accordance with this invention and a 
pharmaceutical^ acceptable carrier or an aqueous solution of reconstituted paroxetine 
25 hydrochloride spray-dried in accordance with this invention; 

the use of paroxetine hydrochloride spray-dried in accordance with this invention to 
manufacture a medicament in solid or reconstituted liquid form for the treatment or 
prophylaxis of the disorders; and 

30 

a method of treating the disorders which comprises administering an effective or prophylactic 
amount of paroxetine hydrochloride spray-dried in accordance with this invention as a solid 
oral composition or as a reconstituted aqueous oral or parenteral composition to a person 
suffering from one or more of the disorders. 

35 

The invention is illustrated by the following Examples 
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The compositions of the feed solutions/suspensions for the Examples are given as 
percentages or ratios by weight. The excipient used in these Examples was a blend of dibasic 
calcium phosphate dihydrate (89%), hydroxypropylmethyl cellulose (5.5%) and sodium 
starch glycollate (5.5%). 

5 

Example 1 



10 



15 



20 



A 5% solution of paroxetine hydrochloride hemihydrate in propan-2-ol/water (95:5) was 
spray dried under the following conditions: 



Apparatus: 
Feed Temperature: 
Feed Rate: 
Nozzle diameter 
Nozzle Air/Feed Ratio: 
Inlet Temperature: 
Outlet Temperature: 
Drying Nitrogen Flow: 
Duration: 

Product wt: 
Appearance: 



Niro Mobile Minor 

50-73°C 

3.3 kg/hr 

1.5 mm 

0.9 

90°C 

43-44°C 

88 kg/hr 

19 minutes 

25.2 g 

Free moving white powder 



The product was placed in a vacuum oven at 40°C for 16 hours. 

25 

Example 2 



30 



A combined solution/slurry of paroxetine hydrochloride hemihydrate (2%) and excipient 
(23%) in propan-2-ol/water [95:5] was spray dried under the following conditions: 

Apparatus: Niro Mobile Minor 

Feed Temperature: 64-68°C 
Feed Rate: 5.7 kg/hr 

Nozzle diameter 1 .5 mm 

7 
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Nozzle Air/Feed Ratio: 
Inlet Temperature: 
Outlet Temperature: 
Drying Nitrogen Flow: 
Duration: 



0.7 
90°C 
43-44°C 
86kg/hr 
1 1 minutes 



Product wt: 
Appearance: 



208.9 g 

Free moving white powder 



10 The product was placed in vacuum oven at 40°C for 16 hours. 
Example 3 

A combined solution/slurry of paroxetine hydrochloride hemihydrate (2%) and excipient 
15 (23%) in ethanol/water [96:4] was spray dried under the following conditions: 



Apparatus: 

Feed Temperature: 

Feed Rate: 

20 Nozzle diameter 

Nozzle Air/Feed Ratio: 
Inlet Temperature: 
Outlet Temperature: 
Drying Nitrogen Flow: 

25 Duration: 



Niro Mobile Minor 

30-3 1°C 

4.3 kg/hr 

2.0 mm 

0.9 

90°C 

42°C 

89 kg/hr 

14 minutes 



Product wt: 
Appearance: 



198.0 g 

Free moving white powder 



30 The product was placed in vacuum oven at 40°C for 16 hours. 



Example 4 
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A combined solution/slurry of paroxetine hydrochloride hemihydrate (2%) and excipient 
(23%) in propan-2-ol/water [80:20] was spray dried under the following conditions: 



10 



Apparatus: 
Feed Temperature: 
Feed Rate: 
Nozzle diameter 
Nozzle Air/Feed Ratio: 
Inlet Temperature: 
Outlet Temperature: 
Drying Nitrogen Flow: 
Duration: 



Niro Mobile Minor 

27-28°C 

3.5 kg/hr 

2.0 mm 

1.4 

90°C 

40-42°C 

88 kg/hr 

17 minutes 



Product wt: 
15 Appearance: 



145.9 g 

Free moving white powder 



20 



The product was placed in vacuum oven at 40°C for 16 hours. 
Example 5 

A combined solution/slurry of paroxetine hydrochloride hemihydrate (2%) and excipient 
(23%) in water was spray dried under the following conditions: 



Apparatus: 

25 Feed Temperature: 
Feed Rate: 
Nozzle diameter 
Nozzle Air/Feed Ratio: 
Inlet Temperature: 

30 Outlet Temperature: 
Drying Nitrogen Flow: 
Duration: 



Niro Mobile Minor 

62-70°C 

1.30 kg/hr 

2.0 mm 

1.9 

90°C 

41-45°C 

103 kg/hr 

24 minutes 



Product wt: 



84.5 g 

9 
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Appearance: Free moving white powder 

The product was placed in vacuum oven at 40°C for 16 hours. 
5 Example 6 

A 5% solution of paroxetine hydrochloride hemihydrate in ethanol/water (96:4) was spray 
dried under the following conditions: 

10 Apparatus: Niro Mobile Minor 

Feed Temperature: 29-32°C 

Feed Rate: 2.3 kg/hr 

Nozzle diameter 2.0 mm 

Nozzle Air/Feed Ratio: 1 .4 

15 Inlet Temperature: 90°C 

Outlet Temperature: 43-44°C 

Drying Nitrogen Flow: 88 kg/hr 

Duration: 26 minutes 

20 Product wt: 36.8 g 

Appearance: Free moving white powder 

The product was placed in vacuum oven at 40°C for 16 hours. 

25 Example 7 

A 5% solution of paroxetine hydrochloride hemihydrate in propan-2-ol/water (80:20) was 
spray dried under the following conditions: 

30 Apparatus: Niro Mobile Minor 

Feed Temperature: 26-27°C 
Feed Rate: 2.4 kg/hr 

Nozzle diameter 2.0 mm 

Nozzle Air/Feed Ratio: 2. 1 

10 
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Inlet Temperature: 
Outlet Temperature: 
Drying Nitrogen Flow: 
Duration: 



90-1 10°C 
42-47°C 
89 kg/hr 
25 minutes 



10 



15 



25 



30 



Product wt: 
Appearance: 



24.3 g 

Free moving white powder 



The product was placed in vacuum oven at 40°C for 16 hours. 
Example 8 

A 10% solution of paroxetine hydrochloride in propan-2-ol/water (80:20) was spray dried 
under the following conditions: 



Apparatus: 
Feed Temperature: 
Feed Rate: 
Nozzle diameter 
20 Nozzle Air/Feed Ratio: 
Inlet Temperature: 
Outlet Temperature: 
Drying Nitrogen Flow: 
Duration: 



Product wt: 
Appearance: 



Niro Mobile Minor 

26-28°C 

2.7 kg/hr 

2.0 mm 

2.7 

110°C 

42-47°C 

86 kg/hr 

22 minutes 

27.5 g 

Free moving white powder 



The product was placed in vacuum oven at 40°C for 16 hours. 
Example 9 

A 20% solution of paroxetine hydrochloride hemihydrate in propan-2-ol/water (80:20) was 
spray dried under the following conditions: 

11 
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10 



Apparatus: 
Feed Temperature: 
Feed Rate: 
Nozzle diameter 
Nozzle Air/Feed Ratio: 
Inlet Temperature: 
Outlet Temperature: 
Duration: 

Drying Nitrogen Flow: 



Niro Mobile Minor 

66-78°C 

2.7 kg/hr 

2.0 mm 

2.6 

90°C 

46-48°C 

22 minutes 

88 kg/hr 



Product wt: 
Appearance: 



159.3 g 

Free moving white powder 



15 The product was placed in vacuum oven at 40°C for 16 hours. 



Example 10 



A 30% solution of paroxetine hydrochloride hemihydrate in propan-2-ol/water (50:50) was 
20 spray dried under the following conditions: 



Apparatus: 

Feed Temperature: 

Feed Rate: 

25 Nozzle diameter 

Nozzle Air/Feed Ratio: 
Inlet Temperature: 
Outlet Temperature: 
Drying Nitrogen Flow: 

30 Duration: 



Niro Mobile Minor 

42-65°C 

0.9 kg/hr 

2.0 mm 

10.3 

75°C 

46-48°C 

90 kg/hr 

34 minutes 



Product wt: 
Appearance: 



HO.Og 

Free moving white powder 



12 
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The product was placed in vacuum oven at 40°C for 16 hours. 



Example 11 



5 A 30% solution of paroxetine hydrochloride hemihydrate in water was spray dried under the 
following conditions: 



Apparatus: 

Feed Temperature: 

10 Feed Rate: 

Nozzle diameter 
Nozzle Air/Feed Ratio: 
Inlet Temperature: 
Outlet Temperature: 

15 Drying Nitrogen Flow: 
Duration: 



Niro Mobile Minor 

80-90°C 

0.7 kg/hr 

2.0 mm 

12.9 

75°C 

44°C 

90 kg/hr 

43 minutes 



20 



Product wt: 
Appearance: 



123 g (81%) 

Free moving white powder 



The product was placed in vacuum oven at 40°C for 16 hours. 
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CLAIMS 

1 . A process for spray drying paroxetine hydrochloride from water-containing solutions, 
in which the outlet gas temperature is in the range 40-55°C, and the water content of the 

5 outlet gas is kept below 1.1 kg per 100 kg of outlet gas. 

2. A process according to claim 1, in which the feedstock is a water-containing solution 
at a concentration of 5-50% by wt. paroxetine hydrochloride. 

10 3. A process according to claim 2, in which the spray drying is carried out using water- 
containing solutions of paroxetine hydrochloride at concentrations of 10-25% by wt. 

4. A process according to any preceding claim, in which the non-aqueous component of 
the solvent mixture is propan-2-ol, ethanol, or acetone. 

15 

5. A process for spray drying paroxetine hydrochloride in which the feedstock is an 
wholly aqueous solution containing 3-30% paroxetine hydrochloride at 60 to 95°C, the 
outlet gas temperature is in the range 40-55 °C, and the water content of the outlet gas is kept 
below 1 . 1 kg per 100 kg of outlet gas. 

20 

6. A process according to any preceding claim, in which the spray drying is carried out 
using pre-dried air. 

7. A process according to any preceding claim, in which the spray drying is carried out 
25 using between 1 and 15 kg nozzle gas per kg feedstock 

8. A process according to any preceding claim, in which the spray drying followed by 
post drying in an air or vacuum oven or a fluidised bed drier. 

30 9. A process for spray drying paroxetine hydrochloride in which the feedstock is a 
water-containing solution or suspension of excipient(s) in the range 20-60% by wt. and 
paroxetine hydrochloride in the range 1-10% by wt., the outlet gas temperature is in the range 
40-75 °C, and the water content of the outlet gas is kept below 1.1 kg per 100 kg of outlet gas. 

14 
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10. A pharmaceutical composition for treatment or prophylaxis of the Disorders 
comprising paroxetine hydrochloride spray-dried according to any one of claims 1 to 9 and a 
pharmaceutical^ acceptable carrier, or an aqueous solution of reconstituted paroxetine 
hydrochloride spray-dried according to any one of claims 1 to 9. 

1 1 . Use of paroxetine hydrochloride spray-dried according to any one of claims 1 to 9 
to manufacture a medicament in solid or reconstituted liquid form for the treatment or 
prophylaxis of the Disorders. 

12. A method of treating the disorders which comprises administering an effective or 
prophylactic amount of paroxetine hydrochloride spray-dried according to any one of claims 
1 to 9 as a solid oral composition or as a reconstituted aqueous oral or parenteral composition 
to a person suffering from one or more of the Disorders. 



15 
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NOVEL FORMULATION CONTAINING PAROXETINE 

The present invention relates to novel formulations and to the use of the formulations 
in the treatment and/or prevention of certain disorders. 

5 

US Patent 4,007,196 describes certain compounds which possess anti-depressant 
activity. One specific compound mentioned in this patent is known as paroxetine and 
has the following formula: 




This compound has been approved for human use and is marketed, in the form of its 
hydrochloride salt, in many countries around the world as an anti-depressant agent. 

15 All paroxetine hydrochloride sold to date has been in the form of oral swallow tablets, 
containing the hemihydrate, which is described in EP-0 223 403. Paroxetine 
hydrochloride has been reported as also existing as an anhydrate. WO 96/24595 
describes the preparation and physical properties of four different polymorphic forms 
(Forms A, B, C and D) of the anhydrate. 

20 

WO 95/16448 discloses that paroxetine is likely to develop a pink colour unless it is 
formulated into tablets using a formulation process in which water is absent, such as 
dry direct compression of paroxetine or dry granulation of paroxetine followed by 
compression into tablets. The term "dry" was used to denote substantially dry as 
25 opposed to the wholesale addition of water which had been previously employed in 
the wet granulation process. 

It has now surprisingly been found that, even under these relatively dry conditions, 
paroxetine hydrochloride anhydrate has a tendency to convert at least partially to the 
30 hemihydrate during the tabletting process. Although not dangerous, this creates 
difficulties in establishing and maintaining a reference standard for regulatory and 
quality control purposes. 
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Accordingly, the present invention provides paroxetine hydrochloride, in a form other 
than the hemihydrate, which is formulated into tablets under conditions such there is 
no detectable conversion to hemihydrate during the tabletting process. 

5 The paroxetine hydrochloride may, for example be amorphous or in the form of a 
crystalline anhydrate. 

This can be achieved for example by the use of excipients which are essentially 
anhydrous. That is to say, they contain less than 2%. more especially less than 1.5%. 
1 0 preferably less than 1 % water. 

It has been found for example that dibasic calcium phosphate anhydrous can be used 
to form oral swallow tablets with paroxetine hydrochloride anhydrate without 
undesired conversion to hemihydrate during the tabletting process. 

15 

The tabletting process may for example comprise dry direct compression of 
paroxetine or dry granulation of paroxetine followed by compression into tablets. 
Preferably, the tablets are then packaged with a desiccant in order to prevent 
conversion of anhydrate to hemihydrate on storage. 

20 

Accordingly, the present invention also provides a process for the preparation of 
paroxetine hydrochloride anhydrate tablets free of detectable hemihydrate which is 
characterised by the use of conditions such there is no detectable conversion of the 
anhydrate to hemihydrate during the tabletting process. Such conditions can be 
25 achieved by the use of essentially anhydrous excipients. Advantageously, tabletting 
can also be carried out under conditions of low relative humidity 

Examples of excipients with the necessary low moisture content suitable for direct 
compression include materials such as dibasic calcium phosphate anhydrous. 

30 anhydrous direct compression lactose, monosaccharide sugars eg mannitol. 

disaccharide sugars eg lactitol. powdered cellulose, pregelatinised starch and similar 
materials. Dibasic calcium phosphate anhydrous is commercially available in a 
pharmaceutically acceptable grade, eg A-TAB (Rhone Poulenc). Anhydrous direct 
compression lactose is commercially available in a pharmaceutically acceptable grade. 

35 eg anhydrous direct tabletting (Quest International Inc). Additionally, certain of the 
low moisture sugars available in direct compression grades eg mannitol and lactitol 
can improve the palatibility of the formulation by masking the bitter taste of 
paroxetine. Direct compression lactilol is commercially available in a 
pharmaceutically acceptable grade, eg Finlac DC (Xyrofin). 

- 9 . 
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In a particular process of the invention, paroxetine hydrochloride anhydrate is mixed 
with dibasic calcium phosphate anhydrous, and/or anhydrous direct compression 
grade lactose(s). and/or microcrystalline cellulose (in particular A-TAB. lactose 
5 anhydrous direct tabletting, and Avicel PHI 1 2 dried to a moisture content of 0.8- 
1.5%) in a suitable blender. Other pharmaceutically acceptable excipients may also 
be added such as disintegrants eg sodium starch glycolate, croscarmellose sodium, 
and colloidal silicon dioxide (in particular Explotab (dried to a moisture content of < 
2%). Ac-Di-Sol. and Syloid 244, respectively): lubricants such as magnesium stearate: 
10 and glidants such as colloidal silicon dioxide, and talc. 

The composition is then mixed and compressed using standard pharmaceutical 
procedures. As an additional aid to the protection of this product from the deleterious 
affects of moisture the tablets can be film coated. Standard aqueous film coating is 

1 5 not appropiate for such a moisture sensitive product; however, the tablets can be 
coated with hydrophobic coating materials, such as glyceryl behenate. using a hot 
melt coating technique. In a particular process of the invention, tablet cores are 
coated with a 2% w/w of glyceryl behenate (in particular Compritol 888). 2% levels 
of glyceryl behenate do not adversely affect the dissolution of the dosage form in the 

20 gastric environment. Glyceryl behenate is commercially available in a 

pharmaceutically acceptable grade, eg Compritol 888 (Gattefosse). A modified 
aqueous film coating procedure using Opadry AMB (Aqueous Moisture Barrier) can 
also be utilised. In a particular process of the invention, tablet cores are coated with a 
2% w/w of Opadry AMB. Opadry AMB is commercially available in a 

25 pharmaceutically acceptable grade, eg Opadry OY-B-3 1006 (Colorcon). 

Coated tablets are then packaged in standard pharmaceutical container/closure 
presentations, optionally with a desiccant. 

30 Typical compositional ranges of key excipients on a w/w basis are provided : 

Preferably the amounts of lubricants are in the range 0.5 to 2.0%. most preferably 0.5 
to 1 .0%. The disintegrants are controlled in the range 0.5 to 8.0%, most preferably 
2.0 to 4.0%. Preferably the amounts of anhydrous diluents are controlled in the range 
50.0 to 95.0%. Mixtures of the principal diluents can be used to assist in flow and 

35 compression properties of the formulation. Preferably the amounts of film coat are 
controlled in the range 1.0 to 3.0%. most preferably 2.0%. 

The amount of paroxetine used is adjusted such that in a single unit dose there is a 
therapeutically effective amount of paroxetine. Preferably the unit dose contains from 
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10 to 100 mg paroxetine (as measured in terms of the free base). More preferable the 
amount of paroxetine in a unit dose is lOmg, 20mg, 30mg f 40mg or 50mg. The most 
preferred amount of paroxetine in a unit dose is 20mg. 

Paroxetine used in the formulation is in the form of the hydrochloride anhydrate 
5 which may be prepared according to the procedures outlined in WO 96/24595. 

Suitable procedures for preparing paroxetine include those mentioned in US Patents 
4.009,196, 4,902.80 L 4.861.893 and 5,039.803 and PCT/GB 93/00721. 

It has been mentioned that paroxetine has particular utility in the treatment of 
10 depression; paroxetine may also be used in the treatment of mixed anxiety and 
depression, obsessive compulsive disorders, panic, pain, obesity, senile dementia, 
migraine, bulimia, anorexia, social phobia and the depression arising from pre- 
menstrual tension and adolescence. 

15 The present invention therefore also provides a method of treating or preventing any 
of the above disorders which comprises administering an effective or prophylactic 
amount of an oral swallow tablet prepared in accordance with the present invention. 

The following examples illustrate the present invention: 

20 

Example 1 



mg 

Paroxetine hydrochloride t 22.22 
Dibasic Calcium Phosphate Anhydrous 220.28 
Sodium Starch Glycolate 5.00 
Magnesium Stearate 2.50 

Tablet weight 250.00 



-4- 
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Example 2 



mg 

Paroxetine hydrochloride t 22.22 

Dibasic Calcium Phosphate Anhydrous 171.78 

Sodium Starch Glycolate 4.00 

Magnesium Stearate 2.00 

Tablet weight 200.00 

Example 3 

i 

mg 

Paroxetine hydrochloride t 22.22 

Dibasic Calcium Phosphate Anhydrous 123.28 

Sodium Starch Glycolate 3 .00 

Magnesium Stearate 1 .50 

Tablet weight 150.00 

Example 4 

mg 

Paroxetine hydrochloride t 22.22 

Dibasic Calcium Phosphate Anhydrous 224.03 

Croscarmellose Sodium 1.25 

Magnesium Stearate 2.50 

Tablet weight 250.00 

Example 5 

mg 

Paroxetine hydrochloride t 22.22 

Dibasic Calcium Phosphate Anhydrous 225.28 

Magnesium Stearate 2.50 

Tablet weight 250.00 
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Example 6 

mg 

Paroxetine hydrochloride t 
Dibasic Calcium Phosphate Anhydrous 
Colloidal Silicone Dioxide 
Magnesium Stearate 



Tablet weight 250.00 
Example 7 

mg 

Paroxetine hydrochloride t 22.22 

Dibasic Calcium Phosphate Anhydrous 125.00 

Microcrystalline Cellulose 95.28 

Sodium Starch Glycolate 5.00 

Magnesium Stearate 2.50 

Tablet weight 250.00 



22.22 
224.03 
1.25 
2.50 
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mg 

Paroxetine hydrochloride t 22.22 

Dibasic Calcium Phosphate Anhydrous 125.00 

Lactose Anhydrous 95.28 

Sodium Starch Glycoiate 5.00 

Magnesium Stearate 2.50 

Tablet weight 250.00 

Example 9 

mg 

Paroxetine hydrochloride + 22.22 

Lactose Anhydrous 220.28 

Sodium Starch Glycoiate 5.00 

Magnesium Stearate 2.50 

Tablet weight 250.00 

5 Example 10 

mg 

Paroxetine hydrochloride t 22.22 

Lactose Anhydrous 171.78 

Sodium Starch Glycoiate 4.00 

Magnesium Stearate 2.00 

Tablet weight 200.00 
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Paroxetine hydrochloride t 
Lactose Anhydrous 
Sodium Starch Glycolate 
Magnesium Stearate 

Tablet weight 
Example 12 

Paroxetine hydrochloride t 
Direct compression Lactitol 
Sodium Starch Glycolate 
Magnesium Stearate 

Tablet weight 

Example 13 

Paroxetine hydrochloride t 
Lactose Anhydrous 
Sodium Starch Glycolate 
Magnesium Stearate 
Compritol 888 

Tablet weight 
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mg 

22.22 
123.28 
3.00 
1.50 

150.00 



mg 

220.28 
5.00 
2.50 

250.00 



mg 

22.22 
220.28 
5.00 
2.50 
2.50 

252.50 
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mg 

Paroxetine hydrochloride t 22.22 

Lactose Anhydrous 171.78 

Sodium Starch Glycolate 4.00 

Magnesium Stearate 2.00 

Compritol888 2.0 

Tablet weight 202.00 



5 



Example 15 

mg 

Paroxetine hydrochloride t 22.22 

Lactose Anhydrous 123.28 

Sodium Starch Glycolate 3.00 

Magnesium Stearate 1 .50 

Compritol 888 1.50 

Tablet weight 151.50 
Example 16 



mg 

Paroxetine hydrochloride t 22.22 

Lactose Anhydrous 220.28 

Sodium Starch Glycolate 5.00 

Magnesium Stearate 2.50 

Opadry AMB 2.50 

Tablet weight 252.50 
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Example 17 

mg 

Paroxetine hydrochloride f 22.22 

Lactose Anhydrous 171.78 

Sodium Starch Glycolate 4.00 

Magnesium Stearate 2.00 

OpadryAMB 2.0 

Tablet weight 202.00 
Example 18 

mg 

Paroxetine hydrochloride t 22.22 

Lactose Anhydrous 123.28 

Sodium Starch Glycolate 3.00 

Magnesium Stearate 1 .50 

OpadryAMB 1.5 

Tablet weight 151.50 
Equivalent to 20 mg of Paroxetine on an anhydrous free base basis 



5 
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Claims 

1 . Paroxetine hydrochloride, in a form other than the hemihydrate. which is 
formulated into tablets under conditions such there is no detectable conversion to 

5 hemihydrate during the table tting process. 

2. Paroxetine hydrochloride according to claim 1 which is amorphous or in the 
form of a crystalline anhydrate. 

10 3. A process for the preparation of paroxetine hydrochloride tablets free of 

detectable hemihydrate which is characterised by the use of conditions such there is 
no detectable conversion to hemihydrate during the tabletting process. 

4. A process according to claim 3 which comprises dry direct compression of 
1 5 paroxetine or dry granulation of paroxetine followed by compression into tablets. 

5. A process according to claim 3 or 4 which is carried out using essentially 
anhydrous excipients. 

20 6. A process according to claim 5 wherein the excipients are chosen from the 
group consisting of dibasic calcium phosphate anhydrous, anhydrous direct 
compression lactose, monosaccharide sugars, disaccharide sugars, powdered 
cellulose, and pregelatinised starch. 



25 7. A process according to any one of claims 3 to 6 which is carried out under 
conditions of low relative humidity. 

8. A process according to any one of claims 3 to 7, further comprising the 
application of a non-aqueous film coating. 

30 

9. A kit of parts comprising tablets according to claim lor 2 or obtainable by the 
process of any one of claims 3 to 8. together with a desiccant. 
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NOVEL FORMULATION CONTAINING PAROXETINE 

The present invention relates to novel formulations and to the use of the formulations 
in the treatment and/or prevention of certain disorders. 

US Patent 4,007,196 describes certain compounds which possess anti-depressant 
activity. One specific compound mentioned in this patent is known as paroxetine and 
has the following formula: 



This compound has been approved for human use and is marketed, in the form of its 
hydrochloride salt, in many countries around the world as an anti-depressant agent. 

All paroxetine hydrochloride sold to date has been in the form of oral swallow tablets, 
containing the hemihydrate, which is described in EP-0 223 403. Paroxetine 
hydrochloride has been reported as also existing as an anhydrate. WO 96/24595 
describes the preparation and physical properties of four different polymorphic forms 
(Forms A, B, C and D) of the anhydrate. 

WO 95/16448 discloses that paroxetine is likely to develop a pink colour unless it is 
formulated into tablets using a formulation process in which water is absent, such as 
dry direct compression of paroxetine or dry granulation of paroxetine followed by 
compression into tablets. The term "dry" was used to denote substantially dry as 
opposed to the wholesale addition of water which had been previously employed in 
the wet granulation process. 

It has now surprisingly been found that, even under these relatively dry conditions, 
paroxetine hydrochloride anhydrate has a tendency to convert at least partially to the 
hemihydrate during the tabletting process. Although not dangerous, this creates 
difficulties in establishing and maintaining a reference standard for regulatory and 
quality control purposes. 
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Accordingly, the present invention provides paroxetine hydrochloride in a form other 
than the hemihydrate, which is formulated into capsules under conditions such there is 
no detectable conversion to hemihydrate during the manufacturing process. 

5 The paroxetine hydrochloride may, for example, be present in an amorphous form or 
as a crystalline anhydrate. 

This can be achieved for example by the use of either excipients which are essentially 
anhydrous for powder fill capsules (that is to say. they contain less than 2%, more 
10 especially less than 1.5%, preferably less than 1% water) or excipients which are 
essentially hydrophobic for solid or liquid filled capsules. 

It has been found for example that dibasic calcium phosphate anhydrous and 
polyglycolized glycerides can be used to form oral swallow capsules with paroxetine 
1 5 hydrochloride anhydrate without undesired conversion to hemihydrate during the 
manufacturing process. The capsules are then packaged with a desiccant in order to 
prevent conversion of anhydrate to hemihydrate on storage. 

Accordingly, the present invention also provides a process for the preparation of 
20 paroxetine hydrochloride anhydrate capsules free of detectable hemihydrate which is 
characterised by the use of conditions such there is no detectable conversion of the 
anhydrate to hemihydrate during the manufacturing process. Such conditions can be 
achieved by the use of essentially anhydrous/hydrophobic excipients under conditions 
of low relative humidity' 

25 

Examples of excipients with the necessary low moisture content include materials 
such as dibasic calcium phosphate anhydrous, anhydrous direct compression lactose, 
monosaccharide sugars eg mannitol, disaccharide sugars eg lactitol, powdered 
cellulose, pregelatinised starch and similar materials. These materials may also be of 

30 a grade suitable for direct compression, as this can aid powder filling on the capsule 
filling machine and also impart appropriate compression characteristics on the blend 
as appropriate for certain types of capsule filling machines. Dibasic calcium 
phosphate anhydrous is commercially available in a pharmaceutical ly acceptable 
grade, eg A-TAB (Rhone Poulenc) as the main excipient in a powder fill capsules 

35 formulation. In a particular process of the invention, paroxetine hydrochloride 
anhydrate is mixed with dibasic calcium phosphate anhydrous and other 
pharmaceutical ly acceptable excipients such as a lubricant eg magnesium stearate and 
mixed in a suitable blender before filling cellulose capsule shells of intrinsically low 
moisture content (eg Shionogi Qualicaps. < 3%). Additionally, certain of the low 

■ . i . 
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moisture sugars are available in direct compression grades eg mannitol and lactitol; 
direct compression lactilol is commercially available in a pharmaceutically acceptable 
grade, eg Finlac DC (Xyrofin). In a particular process of the invention, paroxetine 
hydrochloride anhydrate is mixed with direct compression lactilol and other 
5 pharmaceutically acceptable excipients such as a lubricant eg magnesium stearate and 
mixed in a suitable blender before filling cellulose capsule shells of intrinsically low 
moisture content (eg Shionogi Quaiicaps, < 3%). 

Examples of excipients with the necessary hydrophobicity include materials such as 
10 polyglycolised glycerides eg Gelucire 44/14; complex fatty materials of plant origin 

eg theobroma oil. carnauba wax; plant oils eg peanut, olive, palm kernels, cotton. 

corn, soya: hydrogenated plant oils eg peanut, palm kernels, cotton, soya, castor. 

coconut: natural fatty materials of animal origin eg beeswax, lanolin, fatty alcohols eg 

cetyl. stearyl. lauric. myristic, palmitic, stearic: esters eg glycerol stearate, glycol 
15 stearate. ethyl oleate. isopropyl myristate; solid interesterified semi-synthetic 

glycerides eg suppocire. witepsol; liquid interesterified semi-synthetic glycerides eg 

miglyol 810/812. labrafil; amide or fatty acid alcolamides eg stearamide ethanol. 

diethanolamide of fatty coconut acids; polyoxyethylene glycols eg PEG 400, PEG 

600, PEG 4000. 

20 

An appropriate plant oil eg peanut oil (arachis oil) is commercially available in a 
pharmaceutically acceptable grade eg Lipex 101 (Karlshamns). In a particular process 
of the invention, paroxetine hydrochloride anhydrate is mixed with warm Lipex 101 
in a suitable blender (to form a suspension) before filling into gelatin capsule shells. 

25 

A hydrogenated plant oil is commercially available in a pharmaceutically acceptable 
grade eg Lubritab (Edward Mendell). In a particular process of the invention, 
paroxetine hydrochloride anhydrate is mixed with molten Lubritab in a suitable 
blender, a hydrophilic excipent, for example anhydrous lactose is added (to form a 
30 suspension) before filling into gelatin capsule shells. 

An appropriate fatty alcohol eg cetyl alcohol is commercially available in a 
pharmaceutically acceptable grade eg Crodacol C95 (Croda). In a particular process 
35 of the invention, paroxetine hydrochloride anhydrate is mixed with molten Crodacol 
C95 in a suitable blender (to form a suspension) before filling into gelatin capsule 
shells. 
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A polyglycolised glyceride is commercially available in a pharmaceutical^' acceptable 
grade eg Gelucire 44/14 (Gattfosse). In a particular process of the invention, 
paroxetine hydrochloride anhydrate is mixed with molten Gelucire 44/14 in a suitable 
blender (to form a solid suspension) before filling gelatin capsule shells. 

5 

A liquid interesterified semi-synthetic glycerides is commercially available in a 
pharmaceutical^ acceptable grade eg Labrafil M 2125CS (Gattfosse) or Miglyol 
810/812 (Hull). In a particular process of the invention, paroxetine hydrochloride 
anhydrate is mixed with Labrafil M 2125CS (Gatfosse) to produce a suspension in a 
10 hard or soft gelatin capsule formulation. Alternatively, paroxetine hydrochloride 
anhydrate is mixed with Miglyol 8 1 0 (H® Is AG) in a suitable mixer to produce a 
suspension in a hard or soft gelatin capsule formulation. 

A solid interesterified semi-synthetic glycerides is commercially available in a 
15 pharmaceutical^ acceptable grade eg Suppocire AM - DM (Gattfosse). In a particular 
process of the invention, (example 4) paroxetine hydrochloride anhydrate is mixed 
with molten Suppocire DM in a suitable blender (to form a suspension) before filling 
into gelatin capsule shells. 

20 

The capsule formulation is packaged in standard pharmaceutical container/closure 
presentations, optionally with a desiccant. 

The amount of paroxetine used is adjusted such that in a single unit dose there is a 
25 therapeutically effective amount of paroxetine. Preferably the unit dose contains from 
1 0 to 1 00 mg paroxetine (as measured in terms of the free base). More preferable the 
amount of paroxetine in a unit dose is lOmg, 20mg, 30mg. 40mg or 50mg. The most 
preferred amount of paroxetine in a unit dose is 20mg. 

Paroxetine used in the formulation is in the form of the hydrochloride anhydrate 
30 which may be prepared according to the procedures outlined in WO 96/24595. 

Suitable procedures for preparing paroxetine include those mentioned in US Patents 
4.009,196. 4.902.801, 4.861.893 and 5.039.803 and PCT/GB 93/00721 . 

It has been mentioned that paroxetine has particular utility in the treatment of 
35 depression; paroxetine may also be used in the treatment of mixed anxiety and 
depression, obsessive compulsive disorders, panic, pain, obesity, senile dementia, 
migraine, bulimia, anorexia, social phobia and the depression arising from pre- 
menstrual tension and adolescence. 
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The present invention therefore also provides a method of treating or preventing any 
of the above disorders which comprises administering an effective or prophylactic 
amount of an oral swallow capsule prepared in accordance with the present invention. 



5 The following examples illustrate the present invention: 
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Example 1 



PCT/GB99/01522 



mg 

Paroxetine hydrochloride t 22.22 
Dibasic Calcium Phosphate Anhydrous 225.28 
Magnesium Stearate 2.50 

Capsule weight 250 00 



Example 2 

Paroxetine hydrochloride f 
Direct compression Lactitol 
Magnesium Stearate 

Capsule weight 250 00 

5 

Example 3 

Paroxetine hydrochloride t 
Lactose Anhydrous 
Magnesium Stearate 



mg 

22.22 
225.28 
2.50 



mg 

22.22 
225.28 
2.50 



Capsule weight 



250.00 
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Example 4 



mg 

Paroxetine hydrochloride t 22.22 
Lactose Anhydrous 1 75.78 

Magnesium Stearate 2.00 

Capsule weight 200.00 
Example 5 

mg 

Paroxetine hydrochloride t 22.22 
Lactose Anhydrous 126.28 
Magnesium Stearate 1 50 

Capsule weight 150.00 
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Example 6 



mg 

Paroxetine hydrochloride t 22.22 
Lipex 101 227.78 

Capsule weight 250.00 
Example 7 

mg 

Paroxetine hydrochloride f 22.22 
Anhydrous Lactose 50.0 
Lubritab 177.78 

Capsule weight 250.00 
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mg 

Paroxetine hydrochloride t 22.22 
Crodacol C95 227.78 

Capsule weight 250.00 

Example 9 

mg 

Paroxetine hydrochloride t 22.22 
Gelucire 44/14 227.78 

Capsule weight 250.00 

5 Example 10 

mg 

Paroxetine hydrochloride f 22.22 
LabrafilM2125CS 227.78 

Capsule weight 250.00 

Example 11 

mg 

Paroxetine hydrochloride f 22.22 
Miglyol8l0 227.78 



Capsule weight 



250.00 
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Example 12 

mg 

Paroxetine hydrochloride t 22.22 
Suppocire DM 227.78 

Capsule weight 250.00 



t Equivalent to 20 mg of Paroxetine on an anhydrous free base basis 
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1 . Paroxetine hydrochloride, in a form other than the hemihydrate. which is 
formulated into capsules under conditions such there is no detectable conversion to 

5 hemihydrate during the manufacturing process. 

2. Paroxetine hydrochloride according to claim 1 which is amorphous or in the 
form of a crystalline anhydrate. 

10 3. A process for the preparation of paroxetine hydrochloride capsules free of 
detectable hemihydrate which is characterised by the use of conditions such there is 
no detectable conversion to hemihydrate during the tabletting process. 

4. A process according to claim 3 which is carried out using essentially 
1 5 anhydrous and/or hydrophobic excipients. 

5. A process according to claim 4 wherein the excipients are chosen from the 
group consisting of dibasic calcium phosphate anhydrous, anhydrous direct 
compression lactose, monosaccharide sugars, disaccharide sugars, powdered 

20 cellulose, and pregelatinised starch. 

6. A process according to claim 4 wherein the excipients are chosen from the 
group consisting of polyglycolised glycerides; complex fatty materials of plant 
origin, plant oils, hydrogenated plant oils, natural fatty materials of animal origin, 

25 fatty alcohols; esters; solid interesterified semi-synthetic glycerides; liquid 

interesterified semi-synthetic glycerides; amide or fatty acid alcolamides; and 
polyoxyethylene glycols. 

7. A process according to any one of claims 3 to 6 which is carried out under 
30 conditions of low relative humidity. 

8. A kit of parts comprising capsules according to claim lor 2 or obtainable by 
the process of any one of claims 3 to 7. together with a desiccant. 
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PAROXETINE COMPOSITIONS 

The present invention relates to a process for the preparation of a pharmaceutically active 
compound, and to use of the so-prepared compound in therapy. In particular this invention 
5 is concerned with the preparation of a free-flowing form of paroxetine hydrochloride. 

Pharmaceutical products with antidepressant and anti-Parkinson properties are described in 
US-A-39 12743 and US-A-4007196. An especially important compound among those 
disclosed is paroxetine, the (-)trans isomer of 4-(4'-fluorophenyl)-3 , ,4 , -methylenedioxy- 
10 phenoxymethyl)-piperidine. This compound is used in therapy as the hydrochloride salt to 
treat inter alia depression, obsessive compulsive disorder (OCD) and panic. 

Paroxetine hydrochloride has been described in the literature as a crystalline hemihydrate 
(see EP-A-0223403 of Beecham Group) and as various crystalline anhydrate forms (see 

1 5 W096/24595 of SmithKline Beecham pic). These known forms have properties that are 
not ideal for all pharmaceutical applications, and are prepared by multi-step procedures 
involving precipitation under carefully controlled conditions, filtration, drying, and 
homogenisation. The preferred crystallisation procedures utilise organic solvents which, 
when compared to water, are costly and are associated with safety and environmental 

20 problems. Furthermore, the difficulty of producing crystalline products with a uniform and 
regular particle size causes problems with formulation by encapsulation. Also, the flow 
characteristics of crystalline products limit the choice of bulk transfer and formulation 
technologies that can be used, while dust formation and electrostatic properties can be 
hazardous. In addition, the known sold forms of paroxetine hydrochloride are relatively 

25 insoluble and are slow to dissolve completely. 

There remains a need for a form of paroxetine hydrochloride with improved processing 
and formulation characteristics. 

30 According to a first aspect of the invention, there is provided a process for preparing a free- 
flowing form of paroxetine hydrochloride which comprises spray drying a solution of 
paroxetine hydrochloride. 

The feedstock for spray drying may be prepared conveniently by, for example, dissolution 
35 of paroxetine free base in aqueous hydrochloric acid, although other solid forms of 
paroxetine hydrochloride may also be dissolved. For example, the feedstock may be 
prepared by dissolving amorphous paroxetine hydrochloride or a crystalline paroxetine 
hydrochloride anhydrate, hydrate or solvate in suitable solvent. The solvent used may be 
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pure water or a mixture of water with compatible organic solvents. Suitable compatible 
organic solvents include pyridinem acetic acid, acetonitrile, acetone, ethanoi, propan-l-ol, 
butan-l-ol and tetrahydrofuran. Or alternatively a suitable organic solvent may be used on 
its own to form a solution with paroxetine hydrochloride. Some heating may be used to 
5 achieve and maintain complete solution, though once dissolved and in the absence of seeds 
of a crystalline form, aqueous solutions are stable at ambient temperature for many days. 
Suitable concentrations of paroxetine hydrochloride for spray-drying are in the range 1 to 
30% by weight, preferably in the range 5% to 20% by weight. 

1 0 Using conventional spray-drying procedures under normal conditions, often results in 
paroxetine hydrochloride particles that are sticky and adhere to the sides of the apparatus 
and to each other. However, when apparatus and operating conditions are selected to 
ensure that the particles are cooled sufficiently before they strike the apparatus walls, 
successful spray-drying may be carried out. Careful control of drop size in the spray 

1 5 nozzles, air flow rates and temperatures is needed to suit the apparatus used. 

The paroxetine product of the above process is free-flowing, is readily wetted, and 
dissolves rapidly; solutions with high concentrations may be prepared without recourse to 
heating. 

20 

Accordingly, a second aspect of this invention is spray-dried paroxetine hydrochloride. 

Spray-dried paroxetine hydrochloride of this invention has been found to be particularly 
suitable for applications where uniform particle size and good flow properties are 

25 advantageous. Furthermore as a result of the close control of particle size possible by 
spray-drying, the product may be handled conveniently and safely without the hazards 
associated with the dust produced when conventionally prepared paroxetine hydrochloride 
solids are prepared. Examples of applications where uniform particle size are 
advantageous include controlled release and microencapsulation (coated particle 

30 technology). Samples may be produced with particle sizes for specific applications, for 
example in the range 10-1000 microns. 

Microencapsulation may be incorporated into the spray-drying process or may be carried 
out in a subsequent step. This technology is useful for taste masking, rapid or controlled 
35 release formulations, hence control of pharmacokinetics including the matching of 
pharmacokinetic properties for combination products. 
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Isolation of the solid product from the feedstock solution may be possible with just one 
processing stage; and so there is generally no need for blending, granulating, or drying, 
though an extra drying stage may be added if required. Providing aqueous feedstocks are 
used the costs and environmental problems normally associated with organic solvents are 
5 entirely avoided. 

The spray-dried product of this invention may be formulated for therapy in the dosage 
forms described in EP-A-0223403 or W096/24595. The free-flowing properties are 
advantageous for the preparation of solid formulations. Also the easily soluble nature of 
1 0 spray dried paroxetine hydrochloride makes it suitable for the preparation of solutions for 
parenteral use. 

Therapeutic uses of the paroxetine product of this invention include treatment of: 
alcoholism, anxiety, depression, obsessive compulsive disorder, panic disorder, chronic 
15 pain, obesity, senile dementia, migraine, bulimia, anorexia, social phobia, pre-menstrual 
syndrome (PMS), adolescent depression, trichotillomania, dysthymia, and substance abuse, 
referred to below as M the disorders 11 . 

Accordingly, the present invention also provides: 

20 

a pharmaceutical composition for treatment or prophylaxis of the disorders comprising 
spray-dried paroxetine hydrochloride and a pharmaceutically acceptable carrier or an 
aqueous solution of reconstituted spray-dried paroxetine hydrochloride; 

25 the use of spray-dried paroxetine hydrochloride to manufacture a medicament in solid or 
reconstituted liquid form for the treatment or prophylaxis of the disorders; and 

a method of treating the disorders which comprises administering an effective or 
prophylactic amount of spray-dried paroxetine hydrochloride as a solid oral composition or 
30 as a reconstituted aqueous oral or parenteral composition to a person suffering from one or 
more of the disorders. 
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The invention is illustrated by the following Example.. 
Example: 

5 A 10% aqueous solution of paroxetine hydrochloride is spray-dried under the following 
conditions: 



10 



15 



20 



Apparatus: 

Inlet temperature setting: 
Actual inlet temperature: 
Outlet temperature: 
Atomiser speed: 
Pump speed (peristaltic): 
Air supply 
DP across filters: 
Bag filter: 

Hepa filter: 

DP across the orifice plate: 



Niro Fielder Mobile Minor 

185°C 

184-185°C 

94-95°C 

40,000 - 50,000 rpm 
32-34 rpm 
4.8 - 5.2 bar 

start of run 57 mm of water 
end of run 65 mm of water 
start of run 7 mm of water 
end of run 7 mm of water 
start of run 80+ mm of water 
end of run 80+ mm of water 
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CLAIMS 

1 . A process for preparing a free-flowing form of paroxetine hydrochloride which 
comprises spray drying a solution of paroxetine hydrochloride. 

5 

2. A process according to claim 1, in which the feedstock for spray drying is prepared 
by dissolution of paroxetine free base in aqueous hydrochloric acid. 

3. A process according to claim 1, in which the feedstock is prepared by dissolving 
10 amorphous paroxetine hydrochloride or a crystalline paroxetine hydrochloride anhydrate, 

hydrate or solvate in a suitable solvent. 

4. A process according to claim 1 ,2 or 3, in which the solvent is pure water or a 
mixture of water with one or more compatible organic solvents. 

15 

5. A process according to claim 1 or 3 in which the solution of paroxetine 
hydrochloride is in a suitable organic solvent in the absence of water. 

6. A process according to claim 4 or 5 in which the organic solvent is selected from 
20 pyridine, acetic acid, acetonitrile, acetone, ethanol, propan-l-ol, butan-l-ol, or 

tetrahydrofuran 

7. A process according to any one of the preceding claims, wherein the concentration 
of paroxetine hydrochloride is in the range 5% to 20% by weight. 



25 



8. Spray-dried paroxetine hydrochloride. 



9. A pharmaceutical composition for treatment or prophylaxis of the disorders 
comprising spray-dried paroxetine hydrochloride and a pharmaceutically acceptable carrier 

30 or an aqueous solution of reconstituted spray-dried paroxetine hydrochloride. 

10. The use of spray-dried paroxetine hydrochloride to manufacture a medicament in 
solid or reconstituted liquid form for the treatment or prophylaxis of the disorders. 

35 11. A method of treating the disorders which comprises administering an effective or 
prophylactic amount of spray-dried paroxetine hydrochloride as a solid oral composition or 
as a reconstituted aqueous oral or parenteral composition to a person suffering from one or 
more of the disorders. 
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12. A composition according to claim 9, use according to claim 10, or a method 

according to claim 1 1, wherein the spray-dried paroxetine hydrochloride is the product of a 
process claimed in any one of claims 1 to 7. 
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i£ (54) Title: A PROCESS FOR PREPARING PAROXETINE HC1 WHICH LIMITS FORMATION OF PINK COLORED COM- 
fT) POUNDS 

^ (57) Abstract: The present invention provides a process for preparing paroxetine HC1 from paroxetine base which provides parox- 
^ etine HC1 substantially free of pink-colored compounds or an impurity identified by an HPLC RRT of about 1.5. The processes of 
g the present invention utilize a buffer, a molar ratio of HC1 to paroxetine base of less than one, and crystallize/recrystallize in the 
presence of an effective amount of an anti-oxidant. A preferred way to create a buffer is by using ammonium chloride. A preferred 
^ anti-oxidant is ascorbic acid. The present invention also provides for rc-crystallizing paroxetine HC1 prepared by the above methods 
or any other methods in the presence of an effective amount of an anti-oxidant such as ascorbic acid. A preferred solvent system for 
recrystallization is a mixture of acetone and methanol. Processes of the present invention can combine these various features. 
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A PROCESS FOR PREPARING PAROXETINE HC1 WHICH LIMITS 
FORMATION OF PINK COLORED COMPOUNDS 

5 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims priority to provisional applications Serial No. 60/298,603, 
filed June 14, 2001; Serial No. 60/326,993, filed October 5, 2001 and Serial No. 
60/346,048, filed January 4, 2002, the contents of which are incorporated herein by 
10 reference. 

FIELD OF T HF- TNVF.NTTON 

The present invention relates to paroxetine, more particularly, a process for the 
preparation of paroxetine HC1. 
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BACKGROUND OF THE INVENTION 

Paroxetine, (-)-trans-3-[( 1 ,3-benzodioxol-5-yloxy)methyl]-4-(4-fluorophenyl) 
piperidine; (3S, 4R)-3-[5-(l,3-dioxaindanyl)oxymethyl]-4-(p-fluorophenyl)piperidine, is a 
5-hydroxytryptamine (5-HT, serotonin) re-uptake inhibitor having the formula: 



Y ,vCO 



Paroxetine 



Paroxetine, disclosed in U.S. Pat. No. 4,007,196, is prescribed for the treatment of, 
inter alia, depression, Parkinson's disease, anxiety disorders, obsessive-compulsive 
disorders, panic disorder and post-traumatic stress disorder. Other syndromes such as pre- 
30 menstrual syndrome (PMS) can also be treated with paroxetine. Paroxetine is marketed as 
Paxil® in dosage forms containing about 10-40 mg of paroxetine HC1. 

A problem with paroxetine HC1 tablets is that they often undergo a color change 
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over time. For example, U.S. Pat. No. 6,1 13,944, discloses that tablets of paroxetine HC1 
often develop an undesirable pink hue. The '944 patent discloses that formulations of 
paroxetine HC1 prepared in an anhydrous environment have a less likelihood of developing 
a pink hue. 

5 Without being bound by theory, it is believed that impurities in paroxetine 

hydrochloride play a role in the color change to pink. The level of the impurities in 
paroxetine that are associated with a color change to pink can be analyzed in two different 
manners. One approach is a simple visual analysis, i.e., observing if a sample of 
paroxetine HC1 has turned pink. Another approach is to measure the degree of an impurity 

10 identified by a high pressure liquid chromatography ("HPLC") relative retention time 
("RRT") of about 1.5. The different UV-spectrum characteristic of this impurity has 
linked the impurity to the development of a pink color. A color change however can occur 
even if this impurity is present at low levels, suggesting that other impurities may also play 
a role in the color change. Purification steps to remove this impurity such as by 

1 5 crystallization, extraction, chromatography or other separation procedures are often 
ineffective. 

Thus, there exists a need in the art to prepare paroxetine HC1 and its formulations 
that do not undergo a color change, particularly to pink, during storage. 

20 SUMMARY OF THE INVENTION 

In one aspect, the present invention is directed to a process for preparing paroxetine 
HC1 comprising reacting paroxetine base with less than one base equivalent of HC1, and 
separating the paroxetine HC1. The molar ratio of HC1 to paroxetine base used is 
preferably from about 0.75 to about 0.95, more preferably from about 0.80 to about 0.90, 
25 and most preferably about 0.85 

In another aspect, the present invention is directed to a process for preparing 
paroxetine HC1 comprising converting paroxetine base to paroxetine HC1 at a pH of 
greater than about 3.0, and separating the paroxetine HC1. Preferably, the pH is from about 
3 to about 8. 

30 In another aspect, the present invention is directed to a process for preparing 

paroxetine HC1 comprising contacting paroxetine base with HC1 in a buffer, and separating 
the paroxetine HC1. Preferably, a weak acidic reagent such as ammonium chloride is 
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added to create a buffer while HCI is added to complete the reaction. 

In another aspect, the present invention is directed to a process for preparing 
paroxetine HCI comprising converting paroxetine base to paroxetine HCI and separating 
the paroxetine HCI, wherein at least a portion of the process occurrs in the presence of an 
5 effective amount of an anti-oxidant and optionally active carbon. A preferred anti-oxidant 
is ascorbic acid. A preferred amount of ascorbic acid used is from about 0.05 to about 
10%, more preferably from about 0. 10 to about 10% ascorbic acid (wt/wt% of ascorbic 
acid to paroxetine base). Preferably, the anti-oxidant is used in combination with active 
carbon. 

1 0 In another aspect, the present invention is directed to a process for preparing 

paroxetine HCI comprising recrystallizing paroxetine HCI in the presence of an effective 
amount of an anti-oxidant and optionally active carbon, and separating the paroxetine HCI. 

The various aspects of the present invention can be combined into a single process. 

15 For example, paroxetine base can be contacted with less than one base equivalent of HCI 
in the presence of a buffer, followed by crystallization in the presence of an anti-oxidant, 
and optionally active carbon. Alternatively, paroxetine HCI prepared by contacting 
paroxetine base with less than one base equivalent of HCI and an effective amount of anti- 
oxidant, can be re-crystallized in the presence of an effective amount of anti-oxidant. 

20 A particularly preferred solvent for the processes of the present invention is 

toluene, and mixtures of toluene and PGME. A preferred solvent system for re- 
crystallization of crude paroxetine HCI is a mixture of acetone and methanol. 

The present invention is also directed to paroxetine HCI prepared by the processes 
of and, pharmaceutical compositions thereof containing a pharmaceutically effective 

25 amount of paroxetine HCI and a pharmaceutically acceptable excipient, methods of 
administration thereof. 

FIGURES 

Figure 1 is the HPLC chromatogram for example 2. 
30 Figure 2 is the HPLC chromatogram for example 3. 

DETAILED DESCRIPTION OF THE INVENTION 
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The present invention is directed to novel processes for preparing paroxetine HC1 
which limit or prevent the formation of pink-colored compounds and/or the amount of an 
impurity identified by an HPLC RRT of about L5 by manipulating the equivalent ratio of 
HC1, using a buffer, using an anti-oxidant, or a combination thereof. The processes of the 
5 present invention limit the formation of impurities believed to be associated with a 
undesirable color change to pink, including an impurity identified by an HPLC RRT of 
about 1.5. 

As used herein, "pink" has its ordinary meaning and refers to any of a group of 
colors reddish in hue, of medium to high lightness, and of low to moderate saturation. The 
1 0 term "rose" instead of "pink" is used synonymously in applications to which this 
application claims priority. 

Paroxetine HC1 is generally prepared by contacting paroxetine base with a slight 
excess of concentrated HC1. Such method for conversion however has drawbacks. The 
use of excess HC1 without a buffer can lead to a rapid drop of pH to a pH of about 1 or 
1 5 less. Paroxetine has an acetal group (methylenedioxy), which can hydrolyze relatively 
easily under such strongly acidic conditions. Additionally, the use of an excess molar ratio 
of HC1 can lead to deterioration of the final product. It is believed that the presence of 
excess HC1 can accelerate acetal hydrolysis by becoming trapped in the final product. 

The present invention provides processes designed to address the above drawbacks, 
20 thereby limiting the formation of impurities associated with an undesirable change of color 
to pink. 

In one embodiment of the present invention, paroxetine HC1 is prepared by 
contacting paroxetine base with HC1 in a buffer. In this embodiment, a weak acid sets up a 
buffer while HC1 is added at an equivalent of less than 1 to complete the conversion to the 

25 HC1 salt. Preferably, the pH of the reaction mixture is greater than about 3, more 
preferably from about 3 to about 8. 

As used herein, a "weak acid" refers to an acid that does not substantially 
completely ionize in water. A weak acid has a positive pKa. Ammonium ions, for 
example, which form as a result of dissociation of ammonium chloride in water, have a 

30 pKa of 9.24. An aqueous system employing a weak acid will typically have a pH of above 
about 3. 

The reaction can be carried out by preparing a buffered aqueous solution, and a 
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solution of the base in an organic solvent. The two solutions are then mixed together. 
Depending on the irascibility of the organic solvent with the aqueous phase, a one or a two 
phase system is created. Preferably, a one phase system is obtained by using an organic 
solvent such as toluene that is miscible with the aqueous solution. The mixture of such 
5 organic solvents can also be used. 

The aqueous solution is buffered by a weak acid. Ammonium chloride is a 
preferred weak acidic reagent. One of skill in the art can appreciate that ammonium 
chloride is a salt and its dissolution in an aqueous medium creates ammonium ions, which 
are the weakly acidic species. 
10 When using a weak acidic reagent such as ammonium chloride, HC1 is used to 

finish the reaction. Particularly when using ammonium chloride, ammonia builds up as the 
reaction proceeds, resulting in an increase in pH. The addition of HC1 maintains a desired 
pH range. 

The organic phase containing paroxetine base can be prepared by dissolving 

15 paroxetine base in an organic solvent, or a mixture of such solvents. Examples of such 
solvents include toluene and glycol monoethers. The use of toluene as a solvent is 
preferred due to a substantial difference in the solubility of paroxetine base and paroxetine 
HC1 in toluene. Paroxetine base is substantially soluble in toluene, while paroxetine HC1 
is usually soluble in toluene only at high temperatures, such as reflux. The difference in 

20 solubility allows for the crystallization of the HC1 salt upon formation thereof, facilitating 
the separation of the salt and further driving the equilibrium towards salt formation. Other 
preferred solvents include alcohols such as isopropanol. 

Preferably, a mixture of toluene and glycol monoethers is used. The mixture used 
is preferably from about 8:1 to about 4:1 toluene to glycol monoethers, with a ratio of 

25 about 6: 1 being preferred. The term "glycol monoethers" refers to the mono-(C r C 6 , 
straight- or branched-chain)alkyl ethers of lower alkylene glycols such as, for example, 
ethylene glycol, propylene glycol, 1,3-butylene glycol and 2,3-butylene glycol. Among 
preferred glycol monoethers are, for example, ethylene glycol monomethyl ether ("methyl 
cellosolve", 2-methoxyethanol), ethylene glycol monoethyl ether ("ethyl cellosolve", 2- 

30 ethoxyethanol) and propylene glycol monomethyl ether ("PGME", l-methoxy-2-propanol). 
Use of PGME is preferred. 

After mixing of the two solutions, the base converts to the HC1 salt and crystallizes 
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out of the mixture. The resulting mixture can be cooled to accelerate the crystallization of 
the HCl salt, preferably to a temperature of from about 0°C to about 10°C, more 
preferably to below about 5°C. The mixture can also be stirred, both to accelerate 
conversion to the HCl salt and to induce crystal formation. 
5 The resulting crystals can then be separated by techniques well known in the art, 

such as filtration. After separation, the crystals can be washed, with an aqueous solvent 
such as water and a non-aqueous solvent such as toluene and then dried. The product can 
be dried from a temperature of from about 50°C to about 80°C. The pressure can be 
reduced to accelerate the drying process. 

10 In another embodiment, paroxetine base is contacted with less than one base 

equivalent of HCl in the absence of a buffer. A solution of paroxetine base in an organic 
solvent or a mixture of solvents such as toluene and monoethers of glycol is prepared as 
described above. HCl is then added to the solution in a molar ratio of less than one to form 
paroxetine HCl. Preferably, the molar ratio of HCl to paroxetine base used is from about 

15 0.75 to about 0.95 base equivalent, more preferably from about 0.80 to about 0.90, and 
most preferably about 0.85. 

The solution can be cooled to accelerate the crystallization of the HCl salt, 
preferably to a temperature of from about 0°C to about 10°C, more preferably to below 
about 5°C. The resulting mixture can be stirred, both to accelerate conversion to the HCl 

20 salt and to induce crystal formation. If an aqueous medium is used, the pH of the reaction 
is preferably above about 3, more preferably from about 3 to about 8. 

The resulting crystals can then be separated by techniques well known in the art, 
such as filtration. After separation, the crystals can be washed, with an aqueous solvent 
such as water and a non-aqueous solvent such as toluene and then dried. The product can 

25 be dried from a temperature of from about 50°C to about 80°C. The pressure can be 
reduced to accelerate the drying process. 

In another embodiment, the HCl salt is prepared by carrying out at least a portion of 
the preparation of paroxetine HCl in the presence of an anti-oxidant. As used herein, an 
anti-oxidant has its ordinary meaning in the art and refers to a compound or a chemical 

30 substance that inhibits oxidation. One of skill in the art would appreciate that different 
anti-oxidants known in the art can be used with the present invention. The anti-oxidants 
used are preferably small organic molecules. Examples of such anti-oxidants include 
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ascorbic acid (Vitamin C), butylated hydroxytoluene (BHT), butylated hydroxyalanine 
(BHA), with ascorbic acid being preferred. An effective amount of ascorbic acid, 
preferably from about 0.05 to about 10%, more preferably from about 0.10 to about 10 % 
ascorbic acid (wt/wt% of ascorbic acid to paroxetine base) is used to provide paroxetine 
5 HC1 product in accordance with the present invention. As one of skill in the art can 

appreciate, the preferred ratio of other anti-oxidants to paroxetine base can be determined 
in a routine fashion, with the preferred ratio for ascorbic acid being used as a guidance in 
such instance. 

To crystallize the paroxetine HC1 salt, HC1 can be added to a solution of paroxetine 

1 0 base and an anti-oxidant in a suitable solvent. In a particularly preferred embodiment, HC1 
is added at a molar ratio of less than one base equivalent. Preferably, the molar ratio of 
HC1 to paroxetine base used is from about 0.75 to about 0.95 base equivalent, more 
preferably from about 0.80 to about 0.90, and most preferably about 0.85. 

A preferred solvent for the reaction is toluene. Other suitable solvents include 

15 alcohols. Preferably, in addition to an anti-oxidant, active carbon is added to the reaction 
mixture, which further improves decoloration. The amount of active carbon used is 
preferably from about 0.5 to about 1 gram of active carbon per about 100 ml of solution. 

The reaction mixture can be stirred, and the temperature reduced to from about 0°C 
to about 10°C, more preferably to below about 5°C, to accelerate crystallization. The 

20 formed crystals can then be separated by techniques well known in the art, such as 

filtration. After separation, the crystals can be washed with toluene and water, and dried to 
give paroxetine HC1. The product can be dried from a temperature of about 50°C to about 
80°C. The pressure can be reduced to accelerate the drying process. The paroxetine HC1 
so prepared can optionally be re-crystallyzed in the presence of an effective amount of an 

25 anti-oxidant and/or active carbon. 

The anti-oxidant can be added at various times during preparation of paroxetine 
HC1. For example, the anti-oxidant can be present upon contacting paroxetine base with 
HC1 or added after the conversion of the paroxetine base to paroxetine HQ. The presence 
of the anti-oxidant at least during crystallization of paroxetine HC1 is preferred. 

30 Preferably, the anti-oxidant is introduced after the conversion to paroxetine HC1, but 

before crystallization of the HC1 salt. In either case, the final product, z.e, paroxetine HC1 
in solid form, is substantially free of anti-oxidants. 
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Crytallization in the presence of an anti-oxidant can be used in conjunction with the 
embodiments in which paroxetine HC1 is prepared by using an HC1 equivalent of less than 
one or the embodiment using a buffer, as described herein above. For example, paroxetine 
base and an effective amount of an anti-oxidant can be dissolved in an organic solvent 
5 such as toluene. The resulting solution can then be added to an aqueous solution 

containing a weak acid. HC1 can then be added as described above in a ratio of less than 
about one base equivalent. 

Paroxetine HC1 can also be re-crystallized in the presence of an effective amount of 
an anti-oxidant such as ascorbic acid. To carry out the re-crystallization, paroxetine HC1 is 

1 0 dissolved in a suitable organic solvent such as toluene. The toluene is preferably heated to 
reflux to increase its solubility for paroxetine HC1. Ascorbic acid, preferably with active 
carbon, is then added to the solution. If active carbon is added, it is subsequently removed, 
preferably by filtration. 

After filtration, the filtrate can be cooled to a temperature of from about 0°C to 

15 about 10°C, with less than about 5°C being preferred, to accelerate the crystallization 
process. The crystals are then separated by techniques well known in the art, such as 
filtration. The crystals can then be washed with an organic solvent such as toluene and a 
non-organic solvent such as water. 

The crude paroxetine HC1 prepared by the embodiments of the present invention is 

20 preferably recrystallized in an acetone/methanol solvent system, optionally in the presence 
of an anti-oxidant. Paroxetine HC1 is added to a mixture of acetone and methanol, 
preferably from about a 10:1 to about 30:1, more preferably about a 20:1 mixture. 
Preferably, an effective amount of ascorbic acid is also added to the mixture. The mixture 
can be heated, preferably to reflux, to form a solution. The solution is then passed through 

25 a charcoal bed to remove impurities. The filtrate is then cooled, preferably to slightly 
above 0°C, and a precipitate forms. The precipitate, paroxetine hydrochloride 
hemihydrate, is then separated by techniques well known in the art such as filtration and 
preferably dried. Two preferred schemes of the present invention are disclosed in Table- 1. 
Table-1— The schemes illustrated are similar, except scheme II does not use a buffer. 



Preferred Scheme I 


Preferred Scheme II 


<1 molar equivalent of HC1 


Same 


ammonium chloride as a buffer 


None 
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Crystallization in the presence of an 
effective amount of ascorbic acid 


Same 


Re-crystallization in the presence of an 
effective amount of ascorbic acid using a 
20:1 mixture of acetone and methanol. 


Same 



The paroxetine hydrochloride of the present process is substantially free of 
impurities associated with a color change to pink, and is less susceptible, if at all, to 
develop a pink color overtime These impurities include the impurity identified by an 

10 HPLC RRT of about 1.5. Retention time refers to the time required for a compound to 
pass from the point of injection to the detector. Preferably, the processes of the present 
invention result in a final product having less than about 0.1% (HPLC area percentage) of 
the impurity identified by an HPLC RRT of about 1.5. After storage for at least four days 
at room temperature and a relative humidity of about 60-80%, the level of the impurity 

15 identified by an HPLC RRT of about 1.5 is preferably less than about 0.22, more 
preferably less than about 0.12 and most preferably less than about 0.02 (HPLC area 
percentage). HPLC area percentage refers to the sum of all the areas under the peak of an 
impurity in a chromatogram divided by the sum of all the areas under the peaks of all of 
the other compounds represented in the chromatogram. 

20 The paroxetine hydrochloride of the present invention, in addition to analysis of the 

amount of the impurity identified by an HPLC RRT of about 1.5, can be analyzed visually 
for a color change. Preferably, the paroxetine HC1 of the present invention remains 
substantially color-free upon long-term storage. In particular, the paroxetine HC1 does not 
develop a pink color. The paroxetine HC1 made in accordance with the present invention 

25 can be used to make storage-stable compositions which do not, or are substantially less 
susceptible, to becoming pink-colored during storage. 

One visual analysis can be carried out by preparing a solution of about 2 mg/ml of 
paroxetine HC1 prepared in a mixture of about 0.05M di-Potassium hydrogen phosphate 
buffer and about 35% of acetonitrile. If the product is substantially free of the impurities 

30 associated with a pink color, the solution does not develop a pink color after sitting for 
about 20 minutes. Preferably, the solution of the paroxetine HC1 of the present invention 
is color free for at least about 20 minutes. On the other hand, available commercial 
products usually produce a pink colored solution under similar conditions. 
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Another visual analysis can be carried out by observing the color of paroxetine 
hydrochloride during storage. Preferably, the paroxetine HC1 of the present invention is 
substantially free compounds associated with a pink color for at least four days at a 
temperature of about 55 °C and a relative humidity of about 60-80%. One of skill in the art 
5 can appreciate that the level of the compounds associated with a pink color can vary 
according to the temperature and other conditions used for storage. 

One of skill in the art can appreciate that the processes of the present invention can 
be used to prepare different forms of the HC1 salt. The HC1 salt of paroxetine exists in at 
least two solid state pseudopolymorph forms differentiated by their degree of hydration. 

10 Form I is a non hygroscopic hemihydrate and is thermodynamically more stable. Form II 
is a hygroscopic anhydrate. Form II converts to Form I if seed crystals of Form I are 
present, when exposed to humid conditions, or if subject to compression. Commercial 
paroxetine tablets such as Paxil® usually contain paroxetine HC1 hemihydrate. 

Paroxetine HC1 also exists in other polymorphic forms and solvates of various 

1 5 different solvents. A particularly preferred solvate is the isopropanolate. 

The processes of the prior art can be modified according to the teachings of the 
present invention to prepare the various forms of paroxetine HCL Crude paroxetine HC1 
hemihydrate can be formed, for example, from a toluenic solution of paroxetine base by 
contacting the solution of paroxetine base with aqueous HC1 followed by crystallization in 

20 an appropriate solvent as generally disclosed in U.S. Patent No. 4,721,723. Crystalline 
paroxetine HC1 hemihydrate can then be prepared by recrystallization of the crude 
paroxetine HC1 hemihydrate in a suitable solvent. Among suitable solvents are included, 
for example, lower alkanols such as methanol and ethanol; ketones such as acetone; esters 
such as ethyl acetate; and, mixtures of any of the foregoing such as methanol/acetone. 

25 The prior art discloses various processes for preparing anhydrous forms of 

paroxetine HC1, as generally disclosed for example in U.S. Patent No. 6,080,759. The 
prior art discloses preparing anhydrous paroxetine HC1 by contacting, in a dry N 2 
environment, a solution of paroxetine base in an organic solvent, such as isopropanol, with 
dry HC1 gas. Alternatively, the solution of paroxetine base in an organic solvent can be 

30 contacted with a solvent substantially free of water wherein the solvent has dry HC1 gas 
dissolved therein. These prior art processes can be modified for crystallization in the 
presence of ascorbic acid or the use of a certain molar ratio of HCL 
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Paroxetine hydrochloride anhydrate can be prepared via the hemihydrate or other 
solvates. As disclosed in U.S. Patent No. 6,080,759, anhydrate forms of paroxetine free of 
bound solvent can also be prepared from the paroxetine hemihydrate by dissolving the 
hemihydrate in an appropriate solvent substantially free of water which forms an azeotrope 
5 with water. Suitably, solvent is removed by distillation and fresh solvent is added until all 
of the water is removed. 

Paroxetine HC1 anhydrate can also be made by crystallizing paroxetine HC1 in an 
organic solvent or a mixture of solvents which form a solvate with the paroxetine HC1 and 
displacing the solvated solvent or solvents from the paroxetine HC1 solvate using a 
10 displacing agent. Preferably, gaseous or liquid water can be used as the displacing agent. 
It is important that the paroxetine HC1 solvate is contacted with enough water and for 
sufficient time to displace the solvent but insufficient to cause conversion to the HC1 
hemihydrate. 

Paroxetine HC1 can also be prepared in various solvate forms as disclosed in U.S. 

15 Pat. No. 6,080,759, the processes of which can be modified according to the teachings of 
the present invention. Among the preferred solvate forms is paroxetine HC1 
isopropanolate as disclosed for example in Examples 1-3 of U.S. Patent No. 6,080,759. 
Paroxetine HC1 isopropanolate can be formed by displacing water from paroxetine HC1 
hemihydrate in, e.g., a mixture of toluene and isopropanol followed by crystallization. 

20 Paroxetine HC1 isopropanolate can also be formed by contacting a solution of paroxetine 
base in isopropanol with dry HC1 gas followed by crystallization. The isopropanolate can 
also be formed by contacting a solution of paroxetine base in dry isopropanol with a 
solution of dry HC1 gas in dry isopropanol followed by crystallization. Solvates other than 
the isopropanolate can be made by similar methods as disclosed in U.S. Patent No. 

25 6,080,759. Among such solvates are included solvates from solvents such as alcohols 
other than isopropanol such as 1-propanol and ethanol; from organic acids such as acetic 
acid; from organic bases such as pyridine; from nitriles such as acetonitrile; from ketones 
such as acetone and butanone; from ethers such as tetrahydrofuran; from chlorinated 
hydrocarbons such as chloroform and from hydrocarbons such as toluene. These solvates 

30 can be used to form the anhydrate forms free of bound solvent by either displacing the 
solvent as described above or by removing the solvent by conventional techniques such as 
vacuum oven drying. 
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The term paroxetein HC1 as used in the present invention includes all these and 
other polymorphs, solvates and forms of paroxetine hydrochloride. 

In accordance with the present invention, the highly pure forms of paroxetine HC1 
prepared by the new methods disclosed herein can be prepared as pharmaceutical 
5 compositions that are particularly useful for inhibiting the re-uptake of serotonin. Such 
compositions can include any of the various forms of the HC1 salt in combination with 
pharmaceutically acceptable carriers and/or excipients known to one of skill in the art. 

For example, these compositions may be prepared as medicaments to be 
administered orally, parenterally, rectally, transdermally, bucally, or nasally. Suitable 
10 forms for oral administration include tablets, compressed or coated pills, dragees, sachets, 
hard or gelatin capsules, sub-lingual tablets, syrups and suspensions. Suitable forms of 
parenteral administration include an aqueous or non-aqueous solution or emulsion, while 
for rectal administration suitable forms for administration include suppositories with a 
hydrophilic or a hydrophobic vehicle. For topical administration, suitable transdermal 
1 5 delivery systems known in the art, and for nasal delivery, suitable aerosol delivery systems 
known in the art, may be employed. 

A particularly preferred unit dosage form is a coated tablet. Such tablet contains a 
pharmaceutically effective amount of the paroxetine HC1 of the present invention in 
conjunction with one or more excipients, such as a binder, filler, stabilizer, disintegrant, 
20 glidant, flavoring and coloring agents. An effective amount of paroxetine HC1 is 

approximately from about 10 mg to about 200 mg of the base equivalent of paroxetine 
HC1, as disclosed in U.S. Pat. No. 6,080,759, more preferably from about lOmg to about 
lOOmg, and most preferably from about 10 to about 50 mg. 

Suspensions, containing a dosage of about 10 mg of the base equivalent of 
25 paroxetine HC1 per 5ml of liquid are also included within the scope of the pharmaceutical 
compositions of the present invention. The effective dose for the suspension is about the 
same as that for the tablet. 

The prescribing information for Paxil® can be used as a guidance for both dosage 
and formulation of the paroxetine HC1 of the present invention. 
30 Instrumentation used 

HPLC was performed on a XTERRA RP18 (5 urn; 250 x 4.6 mm), reverse phase column 
with diammonium- hydrogen-phosphate buffer solution: acetonitrile mixture as gradient 
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eluent. Detected by U. V. spectroscopy at X = 285 nm. 

EXAMPLES 
Example 1 

5 Preparation of paroxetine HC1 with a buffer 

An aqueous solution of ammonium chloride (2 grams) in water (5ml) was added to 
a solution of paroxetine base (5 grams) in toluene (25ml). The reaction mixture was 
intensively stirred at ambient temperature while concentrated HC1 was added in such 
manner that the pH of the reaction mixture stayed between 3.5 and 8. The stirring was 

10 continued for 1 hour. A precipitate formed which was filtered and then washed with 
toluene and water. The resulting material was dried at a temperature of 60°C under 
vacuum to give 4.9 grams of paroxetine HC1. 

To test the purity of the final product, a 2 mg/ml solution of paroxetine HC1 was 
prepared in a mixture of 0.05M di-Potassium hydrogen phosphate buffer and 35% of 

1 5 acetonitrile. The solution did not develop a pink color after standing for 20 minutes. 

Example 2 

Preparation of paroxetine HC1 with a buffer and an HCI molar equivalent of less 
thanl 

20 A solution of ammonium chloride (21.6 grams) in water (80 mL) was added to a 

solution of paroxetine base (53.2 grams), toluene (480 mL) and propyleneglycol 
monomethyl ether (PGME) (80 mL). HCI (15.7 grams, 0.85 equivalent, 32%) was then 
added. The mixture was cooled to 2-3 °C, and stirred for 2.5 hours at this temperature (pH 
of water phase of reaction mixture was 7.5). The formed precipitate was filtered, washed 

25 with water and toluene, and dried at a temperature of 60°C under vacuum to give 48 grams 
of paroxetine. The content of the impurity at RRT about L5 after storage for 4 days at 
55°Cwas .02. 

Example 3 

30 Preparation of paroxetine HCI without a buffer and an HCI molar equivalent of 
about 1 

Example 2 was repeated, except the amount of HCI used was 18.5 grams (1 
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equivalent). The pH of the aqueous phase of the reaction mixture was about 1. The 
content of the impurity in the product (49.8 grams) after storage for 4 days at 55 °C was 
0.23. 

5 Example 4 

Preparation of paroxetine HC1 in the presence of ascorbic acid 

Concentrated HC1 (2.43 grams) was added to a solution of paroxetine base (5.6 
grams) and ascorbic acid (84 mg) in toluene (56 ml). The reaction mixture was stirred at 
room temperature for 30 minutes, and subsequently cooled to a temperature of 2-4°C. The 
10 mixture was kept at this temperature for about 1.5 hour. A precipitate formed. The 

formed precipitate was filtered, washed with toluene (5 ml) and water (5ml), and dried at 
60 °C under vacuum to give paroxetine HC1 of white color (approximately 5 grams). 

Example 5 

15 Recrvstallization of Paroxetine HC1 in the presence of ascorbic acid and active 
carbon. 

Paroxetine HC1 (approximately 4 grams) was dissolved in toluene(40 ml) at reflux. 
Ascorbic acid (40 mg) and active carbon SX1 (200 mg) were added to the solution and 
stirred for 5-10 minutes. The solution was then filtered. The filtrate was cooled to 2-4°C, 
20 stirred for approximately 1 hour and filtered again to separate a formed precipitate. The 
solid precipitate was washed with toluene (4 ml) and dried at a temperature of 60 °C under 
vacuum to give white (color-free) product (3.4 grams). The product was color-free during 
storage for at least one month at a temperature of 55 °C, and yielded solutions (carried out 
in the same manner as example 1) that were also color- free. 

25 

Example 6 

Preparation of Paroxetine HC1 hemihvdrate crystals 

Paroxetine HC1 crude (40g), acetone (400ml) and methanol (20ml) and ascorbic 
acid (0.2g) are added to a 1L flask. The mixture is heated to reflux, resulting in a solution. 
30 The stirring is continued for 15 minutes, after which the hot solution is filtered through a 
charcoal bed. The filter cake is washed with 5ml of a mixture acetone/methanol (20:1). 
The combined filtrates are cooled at 2-3 °C and stirred for 1.5 hours. The precipitate is 

14 
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filtered, washed with acetone (40ml) and dried to give 35g of paroxetine HC1 hemihydrate 
crystals. 

Having thus described the invention with reference to particular preferred 
embodiments and illustrative examples, those in the art can appreciate modifications to the 
invention as described and illustrated that do not depart from the spirit and scope of the 
invention as disclosed in the specification. The Examples are set forth to aid in 
understanding the invention but are not intended to, and should not be construed to, limit 
its scope in any way. The examples do not include detailed descriptions of conventional 
methods. Such methods are well known to those of ordinary skill in the art and are 
described in numerous publications. All references mentioned herein are incorporated in 
their entirety. 
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CLAIMS 

What is claimed is: 



1 . A process for preparing paroxetine HC1 comprising reacting paroxetine base with 
less than about one molar base equivalent of HC1 and separating the paroxetine 

5 HCI, thereby providing a paroxetine HC1 substantially free of pink-colored 

compounds or the amount of an impurity identified by an HPLC RRT of about 1.5. 

2. The process of claim 1, wherein the ratio of the HC1 to the paroxetine base is from 
about .75 to about .95 base equivalent. 

3. The process of claim 2, wherein the ratio is from about .80 to about .90 base 
10 equivalent. 

4. The process of claim 3, wherein the ratio is about .85 base equivalent. 

5. The process of claim 1, wherein the reaction has a pH of from about 3 to about 8. 

6. The process of claim 5, wherein the reaction takes place in a buffer. 

7. The process of claim 6, wherein the buffer is a weak acid created by adding 
1 5 ammonium chloride to an aqueous medium. 

8. The process of claim 1, wherein at least a portion of the process is carried out in the 
presence of an effective amount of an anti-oxidant and optionally active carbon. 

9. The process of claim 8, wherein the anti-oxidant is ascorbic acid. 

10. The process of claim 1, further comprising re-crystallizing the paroxetine HC1 in 
20 the presence of an effective amount of an anti-oxidant and optionally active carbon. 

1 1 . The process of claim 10, wherein the anti-oxidant is ascorbic acid. 

12. The process of claim 1, further comprising recrystallizing the paroxetine HC1 from 
a mixture of methanol and acetone. 

13. The process of claim 12, wherein the recrystalization is carried out in the presence 
25 of an effective amount of an anti-oxidant and optionally active carbon. 

14. The process of claim 13, wherein the anti-oxidant is ascorbic acid. 

1 5 . The paroxetine HC1 prepared by the process of claim 1 . 

16. A process of preparing paroxetine HC1 comprising contacting paroxetine base with 
HC1 at a pH of from about 3 to about 8, and separating the paroxetine HC1, thereby 

30 providing a paroxetine HCI substantially free of pink-colored compounds or the 

amount of an impurity identified by an HPLC RRT of about 1.5. 
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1 7. The process of claim 1 6, further comprising re-crystallizing the paroxetine HC1 in 
the presence of an effective amount of an anti-oxidant and optionally active carbon. 

1 8. The process of claim 1 6, further comprising re-crystallizing the paroxetine HC1 
from a mixture of acetone and methanol. 

5 1 9. The process of claim 1 6 or 1 8, wherein at least a portion of the process is carried 
out in the presence of an effective amount of an anti-oxidant and optionally active 
carbon, 

20. The process of claim 1 6, wherein molar ratio of the HC1 used is less than about one 
base equivalent. 

10 21. The paroxetine HC1 prepared by the process of claim 1 6. 

22. A process of preparing paroxetine HC1 comprising contacting paroxetine base with 
HC1 in a buffer and separating the paroxetine HC1, thereby providing a paroxetine 
HC1 substantially free of pink-colored compounds or the amount of an impurity 
identified by an HPLC RRT of about 1.5. 

15 23. The process of claim 22, wherein the reaction is buffered with a weak acid. 

24. The process of claim 23, wherein the weak acid is a result of addition of 
ammonium chloride to an aqueous medium. 

25. The process of claim 22, wherein the paroxetine base is contacted with less than 
about 1 molar equivalent of HC1. 

20 25 . The paroxetine HC1 prepared by the process of claim 22. 

26. A process for preparing paroxetine HC1 comprising converting paroxetine base to 
paroxetine HC1, and separating the paroxetine HC1, wherein at least a portion of the 
process is carried out in the presence of an effective amount of an anti-oxidant, 
thereby providing a paroxetine HC1 substantially free of pink-colored compounds 

25 or the amount of an impurity identified by an HPLC RRT of about 1 .5. 

27. The process of claim 26, wherein the anti-oxidant is selected from the group 
consisting of ascorbic acid, BHT and BHA. 

28. The process of claim 27, wherein the amount of ascorbic acid used is from about 
0.05% to about 10% weight of paroxetine HC1. 

30 29. The process of claim 28, wherein the ascorbic acid is from about 0.1% to about 
10% weight of paroxetine HCL 
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30. The process of claim 26, wherein paroxetine base is converted to paroxetine HC1 
by contacting paroxetine base with less than about one base equivalent of HC1. 

3 1 . The process of claim 30, wherein the conversion takes place from a pH of from 
about 3 to about 8. 

5 32. The process of claim 31, wherein the pH is buffered. 

33. The process of claim 26, further comprising recrystallizing the paroxetine HC1 in 
the presence of an effective amount of an anti-oxidant. 

34. The process of claim 26, further comprising recrystallizing paroxetine HC1 from a 
mixture of methanol and acetone. 

10 35. The process of claim 34, wherein the re-crystallization is carried out in the presence 
of an effective amount of an anti-oxidant. 

36. The paroxetine HC1 prepared by the process of claim 26. 

37. A process for preparing paroxetine HC1 comprising the steps of: 

a) reacting paroxetine base with less than about 1 molar equivalent of HC1 in 
1 5 the presence of ammonium ions; 

b) crystallizing the paroxetine HC1 in the presence of an effective amount of 
an anti-oxidant and optionally active carbon; 

c) separating the paroxetine HC1; and 

d) re-crystallizing the paroxetine HC1, optionally in the presence of an anti- 
20 oxidant. 

38. The process of claim 37, wherein the re-crystallization is carried out from a mixture 
of acetone and methanol. 

39. The process of claim 37, wherein the anti-oxidant is ascorbic acid. 

40. A process for preparing paroxetine HC1 comprising the steps of: 

25 a) reacting paroxetine base with less than about 1 molar equivalent of HC1; 

b) crystallizing the paroxetine HC1 in the presence of an effective amount of 
an anti-oxidant and optionally active carbon; 

c) separating the paroxetine HC1; and 

d) re-crystallizing the paroxetine HC1, optionally in the presence of an anti- 
30 oxidant. 

41 . The process of claim 40, wherein the re-crystallization is carried out from a mixture 
of acetone and methanol. 
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42. The process of claim 40, wherein the anti-oxidant is ascorbic acid. 

43. Paroxetine HC1 characterized by a having about 0.1% or less of an impurity 
identified by an HPLC RRT of about 1.5. 

44. Paroxetine HC1 characterized by less than about 0.22 of an impurity identified by 
5 an HPLC RRT of about 1.5 after storage for at least four days at a temperature of 

about 55 °C, and that upon visual inspection does not appear pink. 

45. The paroxetine HC1 of claim 44, wherein the impurity is less than about .12 

46. The paroxetine HC1 of claim 45, wherein the impurity is less than about .02. 

47. The paroxetine HC1 of claim 43 or 44, wherein the paroxetine HC1 does not appear 
10 pink upon visual inspection. 

48. The paroxetine HC1 of claim 43 or 44 wherein the paroxetine HC1 is paroxetine 
HC1 hemihydrate. 

49. The paroxetine HC1 of claim 43 or 44, wherein the paroxetine HC1 is paroxetine 
HC1 anhydrate. 

1 5 50. The paroxetine HC1 of claim 43 or 44, wherein the paroxetine HC1 is a solvate of a 
solvent selected from the group consisting of isopropanol, 1-propanol, ethanol, 
acetic acid, pyridine, acetonitrile, acetone, butanone, tetrahydrofuran and toluene. 
51. A pharmaceutical composition of paroxetine HC1 comprising an effective amount 
of paroxetine HC1 of claim 43 or 44, and a pharmaceutical^ acceptable excipient. 

20 52. A method for inhibiting the re-uptake of serotonin in a mammal in need thereof 
comprising administering the pharmaceutical composition of claim 51. 
53. A method for treating a disease or syndrome selected from the group consisting of 
depression, Parkinson's disease, anxiety disorders, obsessive-compulsive disorders, 
panic disorder, post-traumatic stress disorder and PMS comprising administering 

25 the pharmaceutical composition of claim 5 1 . 
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Paroxetine tablets and process to prepare them 

The present invention relates to novel formulations and to the use of the 
formulation in the treatment and/or prevention of certain disorders. 

US Patent 4,007,196 describes certain compounds which possess anti- 
depressant activity. One specific compound mentioned in this patent is known as 
paroxetine and which has the following formula: 



This compound has been approved for human use and is being sold in many 
countries around the world as an anti-depressant agent. 

It has been noticed that tablets of paroxetine often develop a pink hue which is 
highly undesirable. 

To date, all tablets which have been sold have been formulated using an 
aqueous granulation process. It has surprisingly been found that formulation of 
paroxetine into tablets can be carried out reliably and on a commercial scale using a 
formulation process in which water is absent, such as by direct compression or by dry 
granulation. 

It has also been surprisingly found that paroxetine formulated into a tablet 
using a process in which water is absent, is much less likely to develop a pink hue. 

Accordingly, the present invention provides paroxetine which is formulated 
into tablets using a formulation process in which water is absent 

Examples of such a formulation process are dry direct compression of 
paroxetine or dry granulation of paroxetine followed by compression into tablets. 
The present invention therefore provides a formulation comprising direct compressed 
paroxetine admixed with dry excipients in the form of a tablet and a formulation 
comprising dry granulated and compressed paroxetine admixed with dry excipients in 
the form of a tablet 

It should be appreciated that the term "dry" means substantially "dry" as 
opposed to the wholesale addition of water which was previously employed in the wet 
granulation process. 
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Direct compression techniques are generally known in the art of 
pharmaceutical science. For example, paroxetine is conventionally admixed with dry 
excipients and compressed into tablets. 

Dry granulation techniques are generally also known in the art of 
5 pharmaceutical science. For example, paroxetine is conventionally admixed with dry 
excipients and compressed into large slugs or roller compacted into ribbon-like 
strands. The compacted material is then suitably milled to produce a free flowing 
powder which is then compressed into tablets* 

Additional excipients may then be added and mixed with the free flowing 
10 powder before being compressed into tablets. 

Examples of excipients include calcium phosphate, microcrystalline cellulose, 
sodium starch glycollate and magnesium stearate which may be admixed in 
appropriate ratios. 

It should be appreciated that particularly good results are obtained when 
15 microcrystalline cellulose is absent from the formulation, this is surprising as tablets 
formulated in the absence of microcystalline cellulose are often prone to breaking up 
during manufacture or storage. 

The paroxetine/excipient mixture may be compressed into an appropriate 
tablet shape. Preferred shapes include a pentagonal circumcircle, oval, round bi- 
20 convex or a tilt-tablet such as those described in US Patent 4,493,822. 

Paroxetine when incorporated into the above-mentioned tablets is suitably, 
present as the hydrochloride hemi-hydrate form which may be prepared according to 
the procedures outlined in US Patent 4,721,723. 

The amount of paroxetine present in the above-mentioned tablets is in the 
25 range of 10 to 100 mg of paroxetine as measured in terms of the "free base". 

Particularly preferred amounts include 10 mg, 20 mg, 30 mg, 40 mg and 50 mg of 
paroxetine as measured in terms of the "free base". Particularly preferred amounts 
include 20 mg, 30 mg and 40 mg of paroxetine as measured in terms of the "free 
base". 

30 Suitable procedures for preparing paroxetine include those mentioned in US 

Patents 4,009,196, 4,902,801, 4,861,893 and 5,039,803 and PCT/GB 93/00721. 

It has been mentioned that paroxetine has particular utility in the treatment of 
depression, paroxetine may also be used in the treatment of mixed anxiety and 
depression, obsessive compulsive disorders, panic, pain, obesity, senile dementia, 
35 migraine, bulimia, anorexia, social phobia and the depression arising from pre- 
menstrual tension and adolescence. 

The present invention therefore also provides a method of treating or 
preventing any of the above disorders which comprises administering an effective or 
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prophylatic amount to a sufferer in need thereof of paroxetine which is formulated 
into a tablet using a process in which water is absent 

The present invention further provides a pharmaceutical composition 
comprising paroxetine which is formulated into a tablet using a process in which 
5 water is absent for use in treating or preventing of the above disorders. 

The present invention further provides the use of paroxetine which is 
formulated into a tablet using a process in which water is absent in the manufacture of 
a medicament for treating or preventing the above disorders. 

The following examples illustrate the present invention: 

10 

Example 1 



INGREDIENTS 


20 mg Tablet 


30mg Tablet 


Paroxetine hydrochloride 
hemihydrate 


22.67 mg 


34.0 mg 


Dicalcium Phosphate (DCP) 


83.34 mg 


125.0 mg 


Microcrystalline Cellulose 


50.67 mg 


76.0 mg 


Sodium Starch Glycollate 


8.34 mg 


12.5 mg 


Magnesium Stearate 


1.67 mg 


2.5 mg 


Tablet Weight 


166.7 mg 


250.0 mg 



15 Commercial source of the ingredients 

t Dicalcium Phosphate Dihydrate - Emcompress or Ditab* 

Microcrystalline Cellulose - Avicel PH 102* . . 

Sodium Starch Glycollate - Explotab.* 

20 

* Tradenames 
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Method 

1 . Pass DCP through a screen and weigh it into a Planetary mixer. 
5 2. Add 30 mesh Paroxetine to the bowl. 

3. Add 20 mesh Avicel and Explotab and mix all the powders for 10 minutes. 

4. Add magnesium Stearate and mix for 5 minutes. 

10 

Tablet into Pentagonal Tablets using the following punches: 

30 mg Tablet 9.5 mm Circumcircle 

15 20 mg Tablet 8.25 mm Circumcircle 

The tablets are made satisfactorily on a single punch or a Rotary press. 
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Example 2 



INGREDIENTS 


10 mg Tablet 


20 mg Tablet 


30mg Tablet 


Paroxetine hydrochloride 
hemihydrate 


11.40 mg 


22.80 mg , 


34.20 m2 


Sodium Starch Glycollate 


2.98 mg 


5.95 mg 


8.93 mg 


Granular Dicalcium 
Phosphate 
(DITAB) or Dicafos 


158.88 mg 


317.75 mg 


476.63 mg 


Magnesium Stearate 


1.75 mg 


3.50 mg 


5.25 mg 


Tablet Weight 


175.00 mg 


350.00 mg 


525.00 mg 



5 Method 



1. Paroxetine, Sodium Starch Glycollate and Dicalcium Phosphate Dihydrate 
are screened and mixed together in a suitable mixer. 

(Planetary, Cuble or High Energy Shear mixer.) 

10 

2. Add Magnesium Stearate and compress it into a tablet using a single punch or 
Rotary Tablet machine. 
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Claims 

1. Paroxetine which is formulated into tablets using a formulation process in which 
water is absent 

5 

2. A formulation process according to claim 1 which is a dry direct compression of 
paroxetine followed by compression into tablets or a dry granulation of paroxetine 
followed by compression into tablets. 

10 3. A formulation process according to claim 1 or 2 in which paroxetine is admixed 
with dry excipients. 

4. A formulation process according to claim 3 in which the paroxetine admixed with 
dry excipients is compressed into large slugs or roller compacted into ribbon-like 

15 strands. 

5. A formulation process according to claim 4 in which the compressed or 
compacted material is milled to produce a free flowing powder and compressed 
into tablets. 

2©- 

6. A formulation process according to claim 3, 4 or 5 in which the excipients are 
selected from calcium phosphate, microcrystalline cellulose, sodium starch 
glycollate and magnesium stearate which may be admixed in appropriate ratios. 

25 7. A formulation process according to claim 3, 4, or 5 in which microcrystalline 
cellulose is absent from the formulation. 

8. A formulation process according to claim 5 in which the tablet is compressed into 
a pentagonal circumcircle, oval, round bi-convex, or tilt-tablet shape. 

30 

9. A formulation process according to any one of claims 1 to 8 in which paroxetine 
is in the form of the hydrochloride hemi-hydrate. 

10. A formulation comprising direct compressed paroxetine admixed with any 
35 excipients in the form of a tablet 

1 L A formulation comprising dry granulated and compressed paroxetine admixed 

with excipients in the form of a tablet ; 

40 12. A formulation according to claim 10 or 1 1 in which the excipients are selected * 
from calcium phosphate, microcrystalline cellulose, sodium starch glycollate and 
magnesium stearate which may be admixed in appropriate ratios. 
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13. A formulation according to claim 10 or 1 1 in which the microcrystalline cellulose 
is absent 

14. A formulation according to any one of claims 10 to 13 in which the tablet is 

5 compressed into a pentagonal circumcircle, oral, round bi-convex or tilt-tablet 
shape. 

15. A formulation according to any one of claims 10 to 14 in which the paroxetine is 
in the form of the hydrochloride hemi-hydrate. 
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FORMULATIONS COMPRISING DISSOLVED PAROXETINE 

The present invention relates to novel formulations of a pharmaceutically active 
compound, and to the use of the formulations in therapy. In particular this invention is 
5 concerned with new formulations of the anti-depressant paroxetine. 

Pharmaceutical products with antidepressant and anti-Parkinson properties are described 
in US-A-3912743 and US-A-4007196. An especially important compound among 
those disclosed is paroxetine, the (-)/rans isomer of 4-(4 , -fluorophenyl)-3-(3 , ,4- 
10 methylenedioxy-phenoxymethyl)-piperidine. Paroxetine hydrochloride hemihydrate is 
used in therapy for the treatment and prophylaxis of inter alia depression, obsessive 
compulsive disorder (OCD) and panic. 

Paroxetine hydrochloride hemihydrate is described in EP-A-0223403 of Beecham 
15 Group and paroxetine hydrochloride anhydrate Forms A, B, C and D are described in 
WO 96/24595 of SmithKline Beecham pic. All solid oral dosage forms of paroxetine 
hydrochloride sold to date have been in the form of oral swallow tablets, containing the 
hemihydrate. WO 95/16448 discloses that paroxetine is likely to develop a pink colour 
unless it is formulated into tablets using a formulation process in which water is absent, 
20 such as dry direct compression of paroxetine or dry granulation of paroxetine followed 
by compression into tablets. 

To assist in patient compliance with dosage regimes, there remains a need for alternative 
dosage forms to the swallow tablet. However, the low solubility of paroxetine 
25 hydrochloride in many solvents has made this difficult to achieve. In particular, it was 
not believed feasible to devise an oral swallow capsule of sufficiently small size to be 
readily swallowed and containing sufficient paroxetine in solution for an effective dose, 
using physiologically acceptable solvents capable of encapsulation. The present 
inventors have now overcome this problem. 

30 

In one aspect, the present invention provides an oral swallow capsule containing 
paroxetine dissolved in a carrier. 

Typically the oral swallow capsule comprises a capsule shell containing paroxetine as 
35 the free base or a pharmaceutically acceptable salt or solvate thereof in solution in a 
carrier. . The carrier may be liquid or solid. 
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A liquid carrier may be a solvent present in the capsule as a flowable liquid, as a viscous 
liquid or semi-solid or as a gel. The carrier may also be a solid or semi-solid solvent 
such as fats and waxes, or film-forming or thermoplastic polymers. Solvents in which 
supersaturated solutions can be formed are advantageous because of the possibility to 
increase the loading of active ingredient. 

When the carrier is a solid or semi-solid or a gel, the paroxetine containing carrier may 
be self-supporting without encapsulation. Accordingly a self-supporting formulation 
may be encapsulated by other means than loading into a preformed capsule shell, for 
example by coating with an encapsulating material. Also the self-supporting 
formulation may be used as a dosage form without encapsulation. 

Accordingly in another aspect the present invention provides an oral swallow solid 
dosage form containing paroxetine dissolved in a solid, semi-solid or gel carrier. 

15 

Typically the solid dosage form comprises tablets, pellets, spheroids, granules, lozenges 
or gels in which paroxetine is present as a solid solution in a polymeric carrier. 

Capsules and solid dosage forms of this invention may be coated to assist in 
20 administration of the active ingredient, for example using an enteric coating material to 
prevent release of paroxetine in the stomach, coatings to delay or control release of 
paroxetine and coatings of taste-masking agents. Alternatively such materials can be 
incorporated in the carrier to achieve the same effect. 

25 The paroxetine is preferably used as the hydrochloride, and as such may be used as the 
hemihydrate, or as the anhydrate Form A, B, C or D, or as any other form of paroxetine 
hydrochloride or paroxetine, such as pharmaceutically acceptable salts other than the 
hydrochloride. Other suitable paroxetine forms include paroxetine free base, and 
amorphous and non-crystalline forms of paroxetine and pharmaceutically acceptable 

30 derivatives of paroxetine. 

In a particular embodiment, the capsules or solid dosage forms of present invention use 
paroxetine hydrochloride in a form other than the hemihydrate, and are formulated 
under conditions such there is no detectable conversion to hemihydrate during the 
35 manufacturing process. 

This overcomes the surprisingly discovered problem that, even under relatively dry 
conditions, paroxetine hydrochloride anhydrate has a tendency to convert at least 
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partially to the hemihydrate during tabletting. Although not dangerous, this creates 
difficulties in establishing and maintaining a reference standard for regulatory and 
quality control purposes. 

The paroxetine hydrochloride may, for example, be present in an amorphous form or as 
a crystalline anhydrate, and dissolved in a carrier, or in the presence of excipients, 
which are essentially hydrophobic, or essentially anhydrous, typically containing less 
than 2%, more especially less than 1.5%, preferably less than 1% by wt., water. 

The amount of paroxetine used in each capsule is preferably adjusted such that in a 
single unit dose there is a therapeutically effective amount of paroxetine. Preferably the 
unit dose contains from 5 to 100 mg paroxetine (as measured in terms of the free base). 
More preferably the amount of paroxetine in a unit dose is lOmg, 20mg, 30mg, 40mg or 
50mg. The most preferred amount of paroxetine in a unit dose is 20mg. 

To achieve the desired unit dose in a capsule where the paroxetine is in solution in the 
carrier, the paroxetine needs to be soluble in the carrier to an extent that allows a 
sufficient concentration so that the selected capsule volume can contain the desired unit 
dose. In addition to being able to dissolve paroxetine, the solvent must be compatible 
with the capsule material and physiologically acceptable for administration to a patient. 

Since solid paroxetine forms are in general only sparingly soluble in common solvents, 
the solvents which are acceptable for use in capsules and for administration to patients 
need to be subjected to routine solubility testing to confirm that they can maintain an 
appropriate concentration of paroxetine. In addition, higher loadings of a paroxetine 
form in a suitable solvent may be achieved by using conventional physical techniques 
such as heating, shaking and sonication. Alternatively good solvents for paroxetine may 
be used in small amounts as cosolvents to solubilize paroxetine in liquids that are 
acceptable for capsule use but in which paroxetine is poorly soluble. Solubilising 
agents such as the polysorbates, the poloxamers, cyclodextrins, ionic and non-ionic 
surface active agents, for example Pluronic F60 and Sorbitan esters may also be used to 
enhance the solubility of paroxetine hydrochloride in solvents acceptable for capsule use 
but in which paroxetine is poorly soluble. 

The term "oral swallow capsule" most suitably denotes a capsule having a maximum 
volume of 0.86 ml . Preferred capsules according to the present invention have a 
maximum volume of about 0.45 ml and more especially may lie in the range 0.2 to 0.4 
ml , although capsules as small as 0. 14 ml are also provided by the invention. A typical 
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capsule at the upper end of the size range acceptable for pharmaceutical use (Soft Gel 
Size 14 Oblong) has a volume of 0.86 ml. For a 10 mg dose of paroxetine (as free base) 
1 1.1 1 mg of paroxetine hydrochloride is needed, which in a volume of 0.86 ml requires 
a concentration of 12.9 mg/ml or 1.29 % w/v. Therefore it is preferred that the solvent 
which is used has a solubility of at least 10 mg/ml for paroxetine hydrochloride and 
more preferably the solubility should be at least 25 mg/ml. However larger capsule 
sizes such as Hard Shell Size 00 (0.95 ml capacity), Supro A (0.68 ml) and Softgel Size 
12 Oblong (1 .01 ml) may be used when appropriate to provide higher drug dose with 
the same formulation. 

This level of solubility rules out many solvents conventionally used as liquid carriers for 
encapsulated drugs, such as the plant oils Sunflower, Safflower, Peanut, Soybean, 
Cottonseed, Corn, Castor, Apricot seed, Olive, Wheat germ, Sesame, Evening Primrose 
and Canola (Rapeseed) oil, and also Mineral oil and liquid paraffin. Other well known 
liquid carriers such as Miglyol (810 and 812), Oleic acid, Ethyl Oleate, Span 80 and 85, 
Labrafac lipopbile, Plurol Oleique and Peceol (Glyceryl oleate) also show less than 
lOmg/ml solubility. 

The present inventors have now identified certain solvents and solvent systems which 
20 exhibit the required levels of solubility. Solvents that show a useful solubility include 
Propylene Carbonate, Triacetin, Glycerol, Lauroglycol, Propylene glycol, PEG 300, 
Glycofurol, PEG 400, IPA, Span 20, Transcutol, Labrasol, Labrafil, Olepal, Glyceryl 
Linoleate (Maisine 35-1) and Pharmasolve. For physiological suitability it may be 
desirable to use such solvents with a cosolvent such as ethanol. The present invention 
25 makes use of these solvents and solvent systems as well as of functional equivalents 
thereof which can be identified using the techniques taught herein. 

The present inventors have found that an especially effective means to solubilise 
paroxetine, particularly the hydrochloride, especially as the hemihydrate, in a liquid, 
30 semi-solid or solid carrier, in particular oils and lipids, is to use a solubilising agent, 
such as N-methyl-2-pyrrolidone (Pharmasolve, International Speciality Products, Texas, 
USA) as a cosolvent. 



Accordingly in a preferred embodiment of this invention, paroxetine, optionally as the 
35 free base but more typically as a pharmaceutically acceptable salt such as the 

hydrochloride is dissolved in a solubilising agent and then blended with an oil or lipid 
carrier before filling capsules. 
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The invention also provides as a novel formulation a solution of paroxetine, optionally 
as the free base but more typically as a pharmaceutically acceptable salt such as the 
hydrochloride in a blend of a solubilising agent and a lipid and/or oil. 

5 By use of a solubilising agent it is possible to solubilise paroxetine in oils and lipids 
previously regarded as unsuitable solvents, such as soybean oil, sunflower oil, and 
arachis oil. 

Also by the same means paroxetine may dissolved in lipids, especially lipids derived 
from natural materials, such coconut oil-derived glycerides, Cithrol 4DL (PEG-8 
10 dilaurate). Examples of coconut oil-derived glycerides include Labrasol and Labrafac 
CM10(Gattefosse, France) which are Cg/Cio polyglycolised glycerides from coconut 
oil having a hydrophilic:lipophilic balance of 14 and 10 respectively. 

Formulations based on a solubilising agent and oils/lipids are preferably formulated 
1 5 with at least one antioxidant to maintain stability of the solution on storage. If it desired 
to use the solutions for filling capsules then the compatibility of the solution with the 
capsule material must be investigated. 

The present invention in a further aspect makes use of supersaturated solutions, for 
20 example in solid or semi-solid solvents such as fats and waxes. These may readily be 
prepared by heating and exhibit high stability because of inter alia their very high 
viscosity. 

Preferably, the solvents used in carrying out the invention contain less than 2%, more 
25 especially less than 1 .5%, preferably less than 1 %, water, or are essentially 
hydrophobic. 



The solution may optionally contain one or more antioxidants such as the tocopherols, 
ascorbic acid, ascorbic palmitate, thiodipropionic acid, bis hydroxy toluene (BHT), bis 
hydroxy anisole (BHA), gallic acid, propyl/octyl/dodecyl gallate, benzyl alcohol and 
nordihydroguaiaretic acid with or without the addition of pH modifiers and chelating 
agents such as citric acid and EDTA. 

The capsule shell may be of any conventional material that is stable to the liquid carrier 
and solute, for example hard and soft gelatin capsules and starch capsules. In addition to 
resisting the solvent action of the liquid carrier attention must be paid to the pH of the 
liquid within the capsule. For example soft gels have a pH limit of 2.5-7.5. Since the 
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addition of paroxetine hydrochloride to a solvent system tends to lower the pH by at 
least 1 unit, then in general solvent systems with a pH of below 3.5 are not preferred. 

According to a further aspect of the invention, the capsules have an enteric resistant 
coating or incorporate enteric resistant materials in the capsule shell, such that the 
paroxetine is not discharged in the acidic conditions of the stomach. The object of this 
is to prevent any undesired uncontrolled precipitation of the paroxetine from solution, 
and to enable its absorption characteristics to be modified if desired by presenting it to 
the intestinal mucosa in non-aqueous solution. 

The liquid carrier may be present in the capsule as a flowable liquid, as a viscous liquid 
or semi-solid or as a gel. The viscosity characteristics may be varied by initial choice of 
solvent or by appropriate use of cosolvents or thickening agents. 

15 A liquid carrier, or a solid or semi-solid carrier that has been softened or made flowable 
by heating, with dissolved paroxetine may be filled into capsules using conventional 
capsulation technology. 

It may be desirable to use paroxetine hydrochloride in a form other than the 
20 hemihydrate, which is formulated into capsules or solid dosage forms under conditions 
such there is no detectable conversion to hemihydrate during the manufacturing process. 
The paroxetine hydrochloride may, for example, be present in an amorphous form or as 
a crystalline anhydrate. 



25 



30 



35 



This may be achieved for example by the use of either excipients or carriers which are 
essentially anhydrous (that is to say, they contain less than 2%, more especially less 
than 1.5%, preferably less than 1% water) or which are essentially hydrophobic. The 
capsules and solid dosage forms are then preferably packaged with a desiccant in order 
to prevent conversion of anhydrate to hemihydrate on storage. 

Accordingly, the present invention also provides a process for the preparation of 
paroxetine hydrochloride anhydrate capsules or solid dosage forms free of detectable 
hemihydrate which is characterised by the use of conditions such there is no detectable 
conversion of the anhydrate to hemihydrate during the manufacturing process. Such 
conditions can be achieved by the use of essentially anhydrous/hydrophobic excipients 
and/or carriers under conditions of low relative humidity 
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Examples of excipients with the necessary low moisture content include materials such 
as dibasic calcium phosphate anhydrous, anhydrous lactose, monosaccharide sugars eg 
mannitol, disaccharide sugars eg lactitol, powdered cellulose, pregelatinised starch and 
similar materials. Dibasic calcium phosphate anhydrous is commercially available in a 
5 pharmaceutical^ acceptable grade, eg A-TAB (Rhone Poulenc). 

Examples of liquid and semi-solid excipients with the necessary hydrophobicity include 
materials such as polyglycolised glycerides eg Gelucire 44/14; complex fatty materials 
of plant origin eg theobroma oil, carnauba wax; plant oils eg peanut, olive, palm 

10 kernels, cotton, corn, soya; hydrogenated plant oils eg peanut, palm kernels, cotton, 
soya, castor, coconut; natural fatty materials of animal origin eg beeswax, lanolin, fatty 
alcohols eg cetyl, stearyl, lauric, myristic, palmitic, stearic; esters eg glycerol stearate, 
glycol stearate, ethyl oleate, isopropyl myristate; solid interesterified semi-synthetic 
glycerides eg Suppocire, Witepsol; liquid interesterified semi-synthetic glycerides eg 

1 5 Miglyol 810/812,; amide or fatty acid alcolamides eg stearamide ethanol, 

diethanolamide of fatty coconut acids; polyoxyethylene glycols eg PEG 600, PEG 
4000. 



Liquids and semi-solids having suitable solubility characteristics to act as carriers for 
20 dissolved paroxetine, and having similar hydrophobicity to the above liquid excipients, 
include Labraphil, a liquid interesterified semi-synthetic glyceride, and PEG 400, a 
polyoxyethylene glycol. 

The above solid and liquid excipients may be blended with carriers of suitable solubility 
25 for paroxetine disclosed above and if necessary cosolvents to obtain solutions of 
paroxetine with anhydrous/hydrophobic properties. Carriers already having suitable 
anhydrous/hydrophobic properties may be blended directly with paroxetine, again using 
cosolvents where neccessary to promote dissolution. The formulations may be rilled 
into capsules, such as gelatin capsule shells, or cellulose capsule shells of intrinsically 
30 low moisture content (eg Shionogi Qualicaps, < 3%). 

Liquid interesterified semi-synthetic glycerides commercially available in a 
pharmaceutically acceptable grade include Labrafil M 2125CS (Gattfosse). In a 
particular process of the invention, paroxetine hydrochloride anhydrate is mixed with 
35 Labrafil M 2 125CS (Gatfosse) to produce a formulation for encapsulation in a hard or 
soft gelatin capsule. 
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Paroxetine in the form of the hydrochloride anhydrate may be prepared according to the 
procedures outlined in WO 96/24595. Suitable procedures for preparing paroxetine 
include those mentioned in US Patents 4,009,196, 4,902,801, 4,861,893 and 5,039 803 
and PCT/GB 93/00721. 

The present invention also provides solid dosage forms of paroxetine for oral swallow 
use in which paroxetine is dissolved in a polymeric carrier. These forms include tablets, 
pellets, spheroids, granules, lozenges and gels containing paroxetine in solid solution. 

To achieve the desired unit dose in for example a melt extruded tablet where the 
paroxetine is in solution in the polymer carrier, the paroxetine needs to be soluble in the 
polymer carrier or a solvent/cosolvent that is soluble in the polymer carrier to an extent 
that allows a sufficient concentration so that the selected tablet size and volume can 
contain the desired unit dose. In addition to being able to dissolve paroxetine, the 
solvent/cosolvent must be compatible with the polymer carrier material and 
physiologically acceptable for administration to a patient. 

When the solid dosage form is granules or pellets then a plurality of granules or pellets 
may be collected in an aggregation that as a whole constitutes a unit dose. The granules 
or pellets may be used as a fill for capsules or pressed, optionally with binders or 
excipients, into tablet form. 

Since solid paroxetine forms are in general only sparingly soluble in common solvents, 
the solvents/co-solvents and carriers which are acceptable for use in the above dosage 
forms and for administration to patients need to be subjected to routine solubility testing 
to confirm that they can maintain an appropriate concentration of paroxetine. In 
addition, higher loadings of a paroxetine form in a suitable solvent may be achieved by 
using conventional physical techniques such as heating, shaking and sonication. 
Alternatively good solvents for paroxetine may be used in small amounts as cosolvents 
to solubilize paroxetine in polymers that are acceptable for melt extrusion, melt 
granulation, gel formulation use but in which paroxetine is poorly soluble. Solubilising 
agents such as the polysorbates, the poloxamers, cyclodextrins, ionic and non-ionic 
surface active agents, for example Pluronic F60 and Sorbitan esters may also be used to 
enhance the solubility of paroxetine hydrochloride in solvents acceptable for polymers 
used to produce solid solution systems in forms of tablet, pellet, granule, spheroid use 
but in which paroxetine is poorly soluble. 
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It is preferred that the polymer and/or solvent which are used have a solubility of at least 
10 mg/ml for paroxetine hydrochloride and more preferably the solubility should be at 
least 25 mg/ml. 

5 In general the use of polymers in this invention to produce semi-solid/solid solution 
system offer a broad flexibility of use. Beside filling into hard/soft gelatin capsules they 
may be used to make melt extruded system such as tablets, pellets, spheroid and any 
other shape depending on the shape of the extruder die, can be injection moulded into 
different shapes and /or melt granulated to produce pellets or granules. Alternatively the 
10 granules can be milled and pressed into tablets and other shapes depending on the shape 
and design of the press die. 

Examples of the pharmaceutical polymers used for the above applications are film 
forming and thermoplastic polymers that are generally approved substances listed in 

1 5 international Pharmacopoeias such as polyethylene oxide water soluble resins, 

ethoxylated glycerides and triglycerides, cetyl esters, cetyl palmitate, glyceryl esters, 
polyvinyl acetate, cellulose, lanolin based product, vinyl resins, latex product, carbowax 
polyethylene glycols, gelatin (protein), ethylene oxide/glycol such as ethylene glycol, 
glycol ethers and ethanolamines, unipol polymers, polypropylene resins, silicone 

20 products, saturated polyglycolysed glycerides, glyceryl behenate, glyceryl 

palmitostearate, semisynthetic glycerides and vinyl acetate monomers. The function(s) 
of these polymers will be as a drug carrier and/or solubiliser and/or binder and/or 
permeability enhancers. 

25 Solvents that show a useful solubility for paroxetine, such as Propylene Carbonate, 
Triacetin, Glycerol, Lauroglycol, Propylene glycol, PEG 300, Giycofurol, PEG 400, 
IPA, Span 20, Transcutol, Labrasol, Labrafil, Olepal, Glyceryl Linoleate (Maisine 35-1) 
and Pharmasolve mentioned previously, may be used as cosolvents to assist 
solubilisation of paroxetine in the solide, semi-solid and polymeric earners mentioned 

30 above. For physiological suitability it may be desirable to use such solvents with 
another cosolvent such as ethanol. The present invention makes use of these solvents 
and solvent systems as well as of functional equivalents thereof which can be identified 
using the techniques taught herein. 

35 An appropriate lanolin derivative e.g. ethoxy-75 lanolin is commercially available in a 
pharmaceutical grade e.g. Solan E (Croda). In a particular process of the invention, 
paroxetine hydrochloride hemihydrate is dissolved in Pharmasolve and mixed with 
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molten Solan E in a suitable blender to form granules on cooling, drying, sifting then 
solid solution tablet upon compression. 

A polyglycolised glyceride is commercially available in a pharmaceutically acceptable 
grade .e.g. Gelucire 44/14 (Gattfosse). In a particular process of the paroxetine 
invention, paroxetine hydrochloride hemihydrate is dissolved in Pharmasolve and then 
mixed with molten Gelucire 44/14 to form a melt extrudate in forms of a tablet and/or 
pellet on cooling. 

Polyethylene glycols of different molecular weights are commercially available in a 
pharmaceutically acceptable grade e.g. PEG 4000 (Union Carbide Corp & BASF). In a 
particular process of the invention , Paroxetine hydrochloride hemihydrate is dissolved 
in PEG 300 and then mixed with molten PEG 4000 to form melt extruded materials 
which on cooling as solid solution may be converted into forms of tablets and/or pellets. 

The solid solution may optionally contain one or more antioxidants such as the 
tocopherols, ascorbic acid, ascorbyl palmitate, thiodipropionic acid, bis hydroxy toluene 
(BHT), bis hydroxy anisole (BHA), gallic acid, propyl/octyl/dodecyi gallate, benzyl 
alcohol and nordihydroguaiaretic acid with or without the addition of pH modifiers and 
chelating agents such as citric acid and EDTA. 

According to a further aspect of the invention, the solid dosage form may have an 
enteric resistant coating such that paroxetine is not discharged in the acidic conditions of 
the stomach. The object of this is to prevent any undesired uncontrolled precipitation of 
the paroxetine from solution, and to enable its absorption characteristics to be modified 
if desired by presenting it to the intestinal mucosa in an aqueous solution. 

The solid solution/semi-solid systems presented in this invention can be coated with 
suitable polymer that can be used with melt granulation or hot melt coating such as 
Precirol ATO 5 (Glyceryl palmito stearate) for taste-masking paroxetine and/or 
enterically coated with methacrylic acid copolymer C (e.g. Eudragit L 30 D-55). 

The semi-solid or gel formulation can also be optionally capsulated. The viscosity 
characteristics of the semi-solid or gel may be varied by initial choice and amount of 
solvent or by appropriate use of cosolvents or thickening agents. 

The semi-solid or gel carrier with dissolved paroxetine may be filled into capsules using 
conventional capsulation technology. 
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Self-supporting solid of paroxetine solution can be successfully prepared in forms of 
tablet, pellets, spheroid, granules using Solan E, Gelucire, higher molecular weights of 
PEG'S and gel based on gelatin with different cosolvents constituents. 

5 

For example, the paroxetine is first dissolved in co-solvent constituents, such as PEG 
300, Pharmasolve and water/ethanol (using sufficient mixing to assure complete 
wetting/solubilisation). The resultant mixture is then preheated and added to a suitable 
portions of a melted polymer such as Gelucire 44/14 (melting point 42-46 C), Solan E 

10 (melting point 45-50 C), PEG 6000 (melting point 55-63 C), PEG 4000 (melting point 
50-58 C) or Gelatin (gelatin in liquid co-solvents melted between 50-55 C). The 
samples may then be left at ambient condition for resolidification of the polymer to 
occur. A shaping device may then be used to produce solid dosage forms as tablets, 
pellets, spheroids and gels. The drug molecule dissolved in the polymer during the 

15 melting phase will remain dissolved in the finished product as a solid solution. With 
gelatin based formulations, transparent solid solutions containing dissolved drug are 
produced. 

As mentioned above, itt may be desirable to use paroxetine hydrochloride in a form 
20 other than the hemihydrate, which is formulated into self-supporting solid dosage forms 
under conditions such there is no detectable conversion to hemihydrate during the 
manufacturing process. The paroxetine hydrochloride may, for example, be present in 
an amorphous form or as a crystalline anhydrate. 

25 As already described, this may be achieved for example by the use of either excipients 
or polymeric carriers which are essentially anhydrous (that is to say, they contain less 
than 2%, more especially less than 1 .5%, preferably less than 1% water) or which are 
essentially hydrophobic. 

30 Therapeutic uses of the paroxetine formulations of this invention include treatment of: 
alcoholism, anxiety, depression, obsessive compulsive disorder, panic disorder, chronic 
pain, obesity, senile dementia, migraine, bulimia, anorexia, social phobia, pre-menstrual 
syndrome (PMS), adolescent depression, trichotillomania, dysthymic and substance 
abuse, referred to below as "the disorders". 

35 

Accordingly, the present invention also provides: 
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the use of paroxetine dissolved in a carrier to manufacture oral swallow capsules or 
solid dosage forms for the treatment or prophylaxis of one or more of the disorders; 

a method of treating the disorders which comprises administering an effective or 
prophylactic amount of paroxetine as a solution in a carrier in an oral swallow capsule 
or solid dosage form to a person suffering from one or more of the disorders; 
a method of treating the disorders which comprises administering an effective or 
prophylactic amount of paroxetine as a solution in a liquid formulation of the invention 
to a person suffering from one or more of the disorders. 

The formulations of this invention may also be used where appropriate for veterinary 
treatment of animals. 

The invention is illustrated by the following Examples: 

(Paroxetine anhydrous free base 10.0 mg is equivalent to 11.38 mg paroxetine HC1 - 
conversion factor from paroxetine HC1 to paroxetine anhydrous base is 0.8787). 

In Examples 1-10, paroxetine is dissolved in a carrier, optionally assisted by a 
cosolvent, and filled into capsules. 



Example 1. 


Excipient 


mg per capsule 




Paroxetine hydrochloride 


22.22 




Polyethylene Glycol 400 


450.0 


Capsule 


Size 1 1 Oblong Soft Gel 




Example 2. 


Excipient 


mg per capsule 




Paroxetine hydrochloride 


22.22 




Polyethylene Glycol 400 


400.0 




Ethanol 


45.0 


Capsule 


Size 0 Hard Shell, banded 




Example 3. 


Excipient 


mg per capsule 




Paroxetine hydrochloride 


22.22 




Propylene Glycol 


350.0 


Capsule: 


Size 8 Oblong Soft gel 




Enteric Coat 


Methacrylic Acid 


32.0 




Copolymer Type C 






Propylene Glycol 


8.0 
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Example 4. Excipient 

Paroxetine hydrochloride 
Fractionated coconut oil 
Polyethylene Glycol 400 
Polysorbate 80 

Capsule: Size 1 1 Oblong Soft gel 



mg per capsule 
22.22 
300.0 
150.0 
50.0 



Example 5. Excipient 

Paroxetine hydrochloride 
Glycerol 

Propylene Glycol 
Propyl gallate 
Capsule: Size 5 Oblong Soft gel 



mg per capsule 
22.22 
100.0 
100.0 
0.3 



Example 6. Excipient 

Paroxetine hydrochloride 
Glycofurol 

Polyethylene glycol 300 

Citric acid 

BHT 

Capsule: Size 4 Oblong Soft gel 



mg per capsule 
22.22 
100.0 
50.0 
1.5 
0.02 



Example 7. Excipient 

Paroxetine hydrochloride 
Pharmasolve 

High Purity Cotton Seed Oil 
Propyl gallate 
Capsule: Size 4 Oblong Soft gel 



mg per capsule 
22.22 
50.0 
150.0 
0.2 



Example 8. Excipient 

Paroxetine hydrochloride 

Polyethylene Glycol 400 

Pharmasolve 

Citric Acid 
Capsule Size 3 Oval Soft Gel 



mg per capsule 
22.22 
50.0 
10.0 
2.0 



Example 9. Excipient 



mg per capsule 
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Paroxetine hydrochloride 22.22 

Lauroglycol 400 ioo.O 

Pharmasolve jq.O 

Citric Acid 2.0 
Capsule Size 3 Hard Shell, banded 

Example 10. Excipient mg per capsule 

Paroxetine hydrochloride 22.22 

Polyethylene Glycol 400 50.0 

Pharmasolve io.O 

Citric Acid 2.0 
Capsule Starch Capil 

In Example 1 1, paroxetine is dissolved in a hydrophobic carrier. 



mg 



Example 11 

Paroxetine hydrochloride f 22.22 
Labrafil M 2125CS 227.78 



Capsule weight 250.00 



In Examples 12-30, paroxetine was dissolved in a cosolvent, and then blended with a 
molten polymer. Clear paroxetine solutions were obtained before solidification of the 
polymers. 



Example 12 Paroxetine HCL 22.76 mg 

PEG 300 200.00 mg 

PEG 4000 300.00 mg 

dl alfa tocopherol 0.1% w/w 

Tablet Ascorbyl Palmitate 0. 1% w/w 

Example 13 Paroxetine Hydrochloride 45.52 mg 

Gelucire 44/14 227.78 mg 

Tablet Pharmasolve lOO.OOmg 

Example 14 Paroxetine Hydrochloride 22.76 mg 

Tablet Gelucire 44/14 227.78 mg 

Example 15 Paroxetine Hydrochloride 68.28 mg 

Solan E (ethoxy 75 lanolin) 350.00 mg 

Tablet Pharmasolve 150.00mg 
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Example 16 Paroxetine Hydrochloride 
Tablet PEG 1450 

5 Example 17 Paroxetine Hydrochloride 



Tablet 



PEG 4000 



22.76 mg 
227.78 mg 

22.76 mg 
227.78 mg 



10 



15 



Example 18 



Tablet 

Example 19 
Tablet 



Paroxetine HCL 

PEG 300 

PEG 1450 

dl alfa tocopherol 

Ascorbyl Palmitate 

Paroxetine Hydrochloride 
Suppocire DM 



19.91 mg 
200.00 mg 
300.00 mg 
0.1% w/w 
0.1% w/w 

22.76 mg 
227.78 mg 



Example 20 



20 



25 



30 



35 



Gel 



Example 21 



Gel 



Example 22 



40 Gel 



Paroxetine HCL 
Gelatine 
Purified water 
Pharmasolve 
Polysorbate 80 
Methyl Paraben 

Paroxetine HCL 
Gelatine 
Purified water 
Propylene Glycol 
Propyl Gallate 
Ascorbic Acid 
Polysorbate 80 

Paroxetine HCL 
Gelatine 
Purified water 
Pharmasolve 
Propylene Glycol 
Polysorbate 80 
Methyl Paraben 



73.96 mg 
100.00 mg 
350.00 mg 
150.00 mg 
1 drop 
0.2% w/w 

42.67 mg 
50.00 mg 
200.00 mg 
400.00 mg 
0.1% w/w 
0.1% w/w 
1 drop 

1 13.79 mg 
50.00 mg 
200.00 mg 
200.00 mg 
200.00 mg 
1 drop 
0.2% w/w 



Example 23 Paroxetine HCL 102.41 mg 

Gelatine 50.00 mg 

45 Purified water 200.00 mg 

Pharmasolve 200.00 mg 

Ethanol 200.00 mg 

Polysorbate 80 l drop 
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20 



25 



30 



35 



40 



45 



Gel 

Example 24 



Gel 

10 Example 25 



15 Gel 

Example 26 



Gel 

Example 27 

Gel 

Example 28 



Gel 



Example 29 



Gel 

Example 30 



Methyl Paraben 

Paroxetine HCL 
Gelatine 
Purified water 
Ethanol 

Propylene Glycol 
Polysorbate 80 

Paroxetine HCL 
Gelatine 
Purified water 
Propylene Glycol 
PEG 300 
Polysorbate 80 

Paroxetine HCL 
Gelatine 
Purified water 
Propylene Glycol 
Polysorbate 80 

Paroxetine HCL 
Gelatine 
Purified water 
Propylene Glycol 
Polysorbate 80 

Paroxetine HCL 
Gelatine 
Purified water 
Pharmasoive 
Propylene Glycol 
Polysorbate 80 

Paroxetine HCL 
Gelatine 
Purified water 
Pharmasoive 
Ethanol 
Polysorbate 80 
Methyl Paraben 

Paroxetine HCL 
Gelatine 
Purified water 
Propylene Glycol 
Ethanol 



0.2% w/w 

28.45 mg 
50.00 mg 
200.00 mg 
200.00 mg 
200.00 mg 
1 drop 

45.52 mg 
50.00 mg 
200.00 mg 
400.00 mg 
50.00 mg 
1 drop 

11.38mg 
50.00 mg 
500.00 mg 
100.00 mg 
1 drop 

28.45 mg 
50.00 mg 
300.00 mg 
300.00 mg 
1 drop 

68.28 mg 
50.00 mg 
300.00 mg 
150.00 mg 
ISO.OOmg 
1 drop 

79.65 mg 
50.00 mg 
300.00 mg 
150.00 mg 
150.00 mg 
I drop 
0.2% w/w 

17.07 mg 
50.00 mg 
300.00 mg 
150.00 mg 
150.00 mg 
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Gel Polysorbate 80 l drop 

In Examples 3 1 - 44, paroxetine is initially dissolved in Pharmasoive and the resultant 
solution is blended with oil and lipid carriers, so that the paroxetine is dissolved in the 



5 carrier to give liquid formulations that may be capsulated (36 - 42) and also provided 
with an enteric coating (43 - 45) 





Composition 


Appearance 
of 

System/Solu 
tion A 


Stability ofPxt 
solution * 


Example 31 


Pharmasoive. . . .(X25mL 


clear pale 
yellow 
solution 


clear very pale pink 
solution 


Example 32 


CithroUDL 2.25mL 
Pharmasoive. . ..0.25mL 


clear pale 
yellow 
solution 


clear pale pink 
solution 


Example 34 


Sunflower 
oiL„2.25mL 
Pharmasoive. . . .0.25mL 


clear pale 
yellow 
solution 


no change 
clear v. pale yellow 
solution 


Example 35 


Soybean 

Pharmasoive. . ..0.25mL 


clear pale 
yellow 
solution 


no change 
clear pale yellow 
solution 


Example 36 


Arachis oil 2.25mL 

Pharmasoive.... 0.25mL 


clear pale 
yellow 
solution 


no change 
clear v. pale yellow 
solution 



* stored at RT for 25 days (visual observation) 



A at the time of preparation (fresh samples) 



Exam 
pie 


Composition 


Appearance of 
System/Solutio 
n A 


Stability of 
Pxt solution* 


Compatabili 
ty with 
Licaps 
Capsule* 


36 


LabrafacCMlO 4.50mL 
Pharmasoive 0.50mL 


clear pale 


clear pale 


Yes 
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Tween 80 1 drop 


yellow solution 


yellow 










solution 
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37 



Labrafil m 

1994Cs 4.50mL 

Pharmasolve 0.50mL 

Tween 80 1 drop 

Drug 250mg 



clear pale 
yellow solution 



yellow 
viscous/semi 
solid 



Yes 



38 



Labrasol 

Pharmasolve. 

Tween 80 

Drug 



..4.50mL 
...0.50mL 
..1 drop 
.250mg 



clear pale 
yellow solution 



clear pale 
yellow 
solution 



Yes 



39 



Cithrol 4DL.. 
Pharmasolve. 
Tween 80...... 

Drug 



.4.50mL 
.O.SOmL 
..1 drop 
..250mg 



clear pale 
yellow solution 



clear v. pale 
pink solution 



Yes 



* stored at RT for 10 days (visual observation) 
A at the time of preparation (fresh samples) 



Exam 
pie 


Composition 


Appearance 
of 

System/Solu 
tion A 


Stability ofPxt 
solution* 


Compat 
ability 
with 
Licaps 
Capsui 
e* 


40 


LabrafacCMlO 9.0mL 

Pharmasolve l.OmL 

Tween 80 2 drops 

Ascorbic acid LOmg 
Propyl Gallate., , l.Omg 


clear pale 
yellow 
solution 


clear pale yellow 
solution 


Yes 


41 


Pharmasolve 1 .OmL 

Tween 80 2 drops 

Ascorbic acid 1 .Omg 

Propyl Gallate, l.Omg 


clear pale 
yellow 
solution 


clear pale yellow 
solution 


Yes 


42 


Cithrol 4DL 9.0mL 

Pharmasolve l.OmL 

Tween 80 2 drops 

Ascorbic acid 1 .Omg 
Propyl Gallate l.Omg 


clear pale 
yellow 
solution 


clear pale 
yellow/white 
solution 


Yes 
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, Drug 500mg , , . 

* stored at RT for 10 days (visual observation), * at the time of preparation (fresh 
samples) 



Example 


Labrasol 


..9.0mL 


43 


Pharmasolve 






Tween 80 


..2 drops 




Ascorbic acid 


..l.Omg 




Propyl Gallate, 


..LOmg 




S ureteric 








..500mg 




Capsule: Licaps size 1 




(fill 20 capsules) 





Example 
44 



Labrasol 9.0mL 

Pharmasolve LOmL 

Tween 80 2 drops 

Ascorbic acid l .Omg 

Propyl Gallate LOmg 

Eudragit L30D55 42.0mg 

Drug . soomg 

Capsule: size 1 1 oblonge softgel 
(fill 15 softgel capsules) 



Example 


Labrafac CM 10 


...9.0mL 


45 


Pharmasolve 


..l.OmL 




Tween 80 






Ascorbic acid. 






Propyl Gallate 






Aquateric 












Capsule: size 


0 Hard 




ShellJBanded (fill 15 capsules) 
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CLAIMS 

1 . An oral swallow capsule containing paroxetine dissolved in a carrier. 

2. An oral swallow capsule comprising a capsule shell containing paroxetine as the 
free base or a pharmaceutical^ acceptable salt or solvate thereof in solution in a liquid 
or solid carrier. 

3. A capsule according to claim 2 in which the carrier is a liquid solvent present in 
the capsule as a flowable liquid, as a viscous liquid or semi-solid or as a gel. 

4. A capsule according to claim 2 in which the carrier is a solid or semi-solid 
solvent. 

5. A capsule according to claim 4 in which the solid or semi-solid solvent is 
selected from natural and synthetic fats and waxes, and film-forming and thermoplastic 
polymers. 

6. An oral swallow solid dosage form containing paroxetine dissolved in a solid, 
semi-solid or gel carrier. 

7. A solid dosage form comprising tablets, pellets, spheroids, granules, lozenges or 
gels in which paroxetine is present as a solid solution in a polymeric carrier. 

8. Capsules and solid dosage forms according to any one of claims 1 to 7 which are 
coated to assist in administration of the active ingredient. 

9. Capsules and solid dosage forms according to claim 8 which are coated with 
coatings to delay or control release of paroxetine and/or coatings for taste-masking. 

10. Capsules and solid dosage forms according to any one of claims 1 to 9 in which 
paroxetine is used as the hydrochloride hemihydrate or anhydrate. 

11. Capsules and solid dosage forms according to any one of claims 1 to 10 in which 
paroxetine is used as paroxetine hydrochloride in a form other than the hemihydrate, 
which is formulated under conditions such there is no detectable conversion to 
hemihydrate during the manufacturing process. 
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12. Capsules and solid dosage forms according to claim 1 1 in which the paroxetine 
hydrochloride is used in an amorphous form or as a crystalline anhydrate. 

13. Capsules and solid dosage forms according to claim 12 in which the paroxetine 
hydrochloride is dissolved in a carrier which is essentially hydrophobic or anhydrous. 

14. Capsules and solid dosage forms according to claim 12 or 13 in which the 
paroxetine hydrochloride is dissolved in a carrier in the presence of excipients, which 
are essentially hydrophobic or anhydrous. 

15. A pharmaceutical formulation comprising a solution of paroxetine in a blend of 
a solubilising agent and a lipid and/or oil. 

16. A process for preparing a formulation acording to claim 1 5 which comprises 
dissolving paroxetine in a solubilising agent and blending the resultant solution with a 
lipid and/or oil. 

1 7. The use of paroxetine dissolved in a carrier to manufacture oral swallow 
capsules or solid dosage forms according to any one of claims 1 to 14 for the treatment 
or prophylaxis of one or more of the disorders; 

18. A method of treating the disorders which comprises administering an effective 
or prophylactic amount of paroxetine as a solution in a carrier in an oral swallow 
capsule or solid dosage form according to any one of claims 1 to 14 to a mammal 
suffering from one or more of the disorders. 

19. A method of treating the disorders which comprises administering an effective 
or prophylactic amount of paroxetine as a solution in a formulation according to claim 
15 to a mammal suffering from one or more of the disorders. 
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COMPLEXES OF PAROXETINE, WITH CYCLODEXTRINES OR 
CYCLODEXTRIN DERIVATIVES 

Prior art 

Paroxetine is an organic base having the following formula: 



15 It is used as a therapeutic agent in several pathological forms and particularly in 
depression and Parkinson's disease because of its inhibitory activity on the 
neuronal recaptation of serotonin (5-HT). 

In the pharmaceutical applications paroxetine is commonly used in its crystalline 
form of hemihydrated hydrochloride (U.S. 4,721,723). However, the poor solubility 
20 in water of this compound limits the possibility to prepare liquid pharmaceutical 
forms containing a suitable concentration of active principle while solid 
pharmaceutical forms show a limited bioavailability and a remarkable variability in 
plasmatic levels in different patients. 

Paroxetine hydrochloride in an amorphous form, having the advantage of a faster 
25 solubilisation, is disclosed in patents EP810224, WO 98/31365, US 5.672.612 
and WO 99/16440. 

EP810224 and WO 98/31365 disclose a preparation procedure but they do not 
point out the particular advantages of it, except the faster solubilisation due to the 
amorphous state of the product. 
30 In US 5.672.612 it is claimed that paroxetine in an amorphous form is stable if 
present in the composition with ethanol at a % by weight of up to 10% and 
preferably of about 1-4%. However, such a content of ethanol is not commonly 
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acceptable and desirable in a pharmaceutical composition. 

In WO 99/16440 other compositions containing paroxetine hydrochloride are 

described, starting from the same preparation of paroxetine HCI in ethanol, 

wherein a variety of compounds such as acids, hydroxyacids and polyhydroxylated 
5 substances might allow to obtain the same stabilising effect. In the Patent 

Application it is claimed that all the above compounds should have the same 

effect. Among the compositions described, a composition comprising a 

cyclodextrin and in particular hydroxypropyl-p-cyclodextrin is cited and claimed. 

However, the complex and its characteristics are not described. Furthermore, the 
10 problem relating to the presence of ethanol in the formulation remain unaltered. In 

fact said compositions are prepared by processes comprising: 

dissolution of paroxetine base in absolute ethanol; 

preparation of a hydrochloric acid solution in absolute ethanol; 

addition of the hydrochloric acid solution in absolute ethanol to the solution of 
is paroxetine base; 

stirring in order to obtain a composition of paroxetine hydrochloride in ethanol; 

adding of a polyhydroxylated compound, if any; and 

drying of the above mentioned composition. 

Since said processes operate in ethanol, they necessarily bring to a final product 
20 containing significant amounts of this solvent and this results in obvious 
drawbacks from the pharmaceutical point of view. 

The use of ethanol is also not convenient from the point of view of the process. 
Paroxetine salts, due to their ionic characteristics, are not directly absorbed by the 
gastrointestinal wall but they must first transform in the non salified paroxetine 
25 which, being lipophylic, is able to go through the gastrointestinal mucosa. 

The transformation process is linked to the equilibrium constant represented by 

the formula: paroxetine HX - — > paroxetine + HX and it is influenced by the pH of 
the medium. 

On the other hand, paroxetine as free base is unsuitable to be used as such for 
30 the manufacturing of pharmaceutical forms as it consists of a dense liquid having 
oily characteristics or of a waxy solid. Moreover, it easily decomposes becoming 
oxidized and its solubility in water is very low. 
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Actually, in Patent Application W099/26625 capsules containing paroxetine as 
free base or as a pharmaceutical^ acceptable salt in a liquid or solid carrier are 
claimed. 

However, the several reported compositions (Examples 1-30) all refer to the use of 
5 paroxetine hydrochloride, while the subsequent Examples (Examples 31-44) refer 
to paroxetine liquid formulations (it is not specified if as free base or as salt) in 
Pharmasolve, oil and lipids. 

As solid or semisolid carriers fats, waxes and filmogenic or thermoplastic polymers 
are cited. 
10 Summary of the invention 

We have now found that the problems of the prior art can be solved by complexes 
of paroxetine, as free base or as salt, with a cyclodextrin or a cyclodextrin 
derivative. 

The complexes according to the present invention may have the form of a flowing 
15 powder, they show a high chemical stability, an improved solubility in water and 
are suitable for the preparation of liquid or solid pharmaceutical compositions. 
Furthermore, paroxetine present in said complexes shows a pH-independent 
dissolution behaviour. 

Said complexes may be prepared by a process comprising the following steps: 
20 paroxetine, as free base or as salt, a cyclodextrin or a cyclodextrin derivative and 
water are mixed; 

the obtained mixture is stirred in order to obtain an homogeneous solution or 
dispersion and stirring is continued until formation of a complex; 
the solid is filtered and then dried or the solution or dispersion is dried and the 
25 solid recovered. 

Brief description of the figures 

Fig. 1 shows the solubility of complexed paroxetine HCI at different molar ratios 
between p-cyclodextrin and paroxetine HCI. 

Fig. 2 shows the thermogram obtained in a DSC test carried out on a complex 
30 between paroxetine HCI and p-cyclodextrin 1 hour after preparation. 

Fig. 3 shows the thermogram obtained in a DSC test carried out on a complex 
between paroxetine HCI and p-cyclodextrin 7 days after preparation. 
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Fig. 4 shows the thermogram obtained in a DSC test carried out on a complex 

between paroxetine HCI and p-cyclodextrin 3 months after preparation. 

Fig. 5 shows the thermogram obtained in a DSC test carried out on a complex 

between paroxetine acetate and p-cyclodextrin two weeks after preparation. 

Fig. 6 shows the thermogram obtained in a DSC test carried out on a complex 

between paroxetine HCI and 2-hydroxypropyl-p-cyclodextrin two weeks after 

preparation. 

Fig. 7 shows the thermogram obtained in a DSC test carried out on a complex 
between paroxetine base and p-cyclodextrin two weeks after preparation. 
Fig. 8 shows a X-ray spectrum of a complex between paroxetine HCI and p- 
cyclodextrin, wherein the complex has been prepared according to Example 1. 
Fig. 9 shows a X-ray spectrum of a complex between paroxetine HCI and p- 
cyclodextrin, wherein the complex has been prepared according to Example 6. 
Fig. 10 shows the thermogram obtained in a DSC test carried out on a complex 
between paroxetine HCI and p-cyclodextrin immediately after compression in an 
infrared press. 

Fig. 11 shows the thermogram obtained in a DSC test carried out on a complex 
between paroxetine HCI and p-cyclodextrin three days after compression in an 
infrared press. 

Detailed description of the invention 

The present invention refers to complexes of inclusion of paroxetine, as free base 
or as salt, with a cyclodextrin or a derivative thereof. 

Said complexes are preferably prepared according to a process characterised by 
the following steps: 

(a) paroxetine, as free base or as salt, a cyclodextrin or a cyclodextrin derivative 
and water are mixed; 

(b) the obtained mixture is stirred in order to obtain an homogeneous solution or 
dispersion and stirring is continued until formation of the complex; and 

(c) the water is partially removed in order to obtain a solid complex with a desired 
water content. 

Preferably, the complexes of the invention have a water content between 1 and 
20%, preferably between 2 and 15%, by weight. 
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Paroxetine may be used as a free base or as a salt with an organic or an inorganic 
acid. 

Preferably said organic or inorganic acid is selected from the group comprising 
acetic acid, maleic acid, hydrochloric acid and methanesulfonic acid. Among 
5 these, hydrochloric acid is particularly preferred. 

Paroxetine base may be used either as a waxy solid or as a oily liquid. 
Preferably, said cyclodextrin is a a-, p-, or y-cyclodextrin, in anhydrous or hydrated 
form. 

Said cyclodextrin derivative is preferably selected from the group consisting of 
10 eptakis (2-6-di-0-methyi)-p-cyclodextrin, (2,3.6-tri-0-methyl)-p-cyclodextrin, 
monosuccinyl eptakis (2,6-di-0-methyl)-p-cyclodextrin, 2-hydroxypropyl-p- 
cyclodextrin, sulphated cyclodextrin or cyclodextrin containing aminoalkyl groups. 
Preferably, in the present invention p-cyclodextrin and 2-hydroxypropyl-p- 
cyclodextrin are used. 

is Preferably, in step a) 1 to 100 g of cyclodextrin or cyclodextrin derivative are used 
per litre of water. 

Preferably, paroxetine as free base or as salt are used in such a quantity as to 
obtain complexes with a molar ratio between paroxetine and cyclodextrin ranging 
from 1 :0.25 to 1 :20 and preferably from 1 :0.5 to 1 :2. 
20 Slightly different operative patterns may be used when preparing complexes of 
paroxetine base and of a paroxetine salt. 

In detail, when preparing a complex with paroxetine base, step a) is preferably 

carried out according to the following steps: 

a,) a cyclodextrin or a cyclodextrin derivative is added to water, 
25 a 2 ) the solution or dispersion of step a,) is kept under stirring for a time from 30 to 

180 minutes at a temperature between 25°C and 50°C; and 

a 3 ) paroxetine base is dispersed in the solution or dispersion of step a 2 ). 

When preparing a complex with a paroxetine salt, step a) is preferably carried out 

according to the following steps: 
30 a,) paroxetine base is salified with an organic or inorganic acid; and 

a 2 ) a cyclodextrin or a cyclodextrin derivative is added under stirring to the salified 

paroxetine. 



WO 01/02393 



PCT/EP00/06121 



6 

The salification of paroxetine base can be carried out using different procedures. 
For example, paroxetine base may be dispersed in water under stirring and an 
aqueous solution of the selected acid may be added to the dispersion until 
formation of a solution. Alternatively, paroxetine base may be added to an 
aqueous solution of the selected acid. 

When preparing both types of complexes, step b) is preferably carried out by 
mechanical stirring or by ultrasounds. Preferably, in order to allow formation of the 
complex, stirring is carried out at a temperature 25° and 50 °C for a time up to 48 
hours, preferably between 3 and 24 hours. 

Step c) is usually carried out by freeze drying, vacuum drying or drying under an 
inert gas flux. Preferably, vacuum drying is carried out at a temperature from 20 to 
40 °C and drying under an inert gas flux at a temperature from 5 to 40 °C. 
Preferably, when preparing a complex of paroxetin base, step c) can also be 
carried out according to the following steps: 

Ci) the dispersion of step c) is cooled and maintained at a temperature between 
4°C and 20°C for 1 to 20 hours; 

c 2 ) the precipitate obtained in step c) is recovered by filtration; and 

c 3 ) the solid product recovered in step c 2 ) is dried under vacuum or under an inert 

gas flux until the desired water content is reached. 

As will be described in detail in the Examples below, different drying procedures 
lead to complexes having different characteristics: complexes in an amorphous 
state are obtained by freeze drying, while crystalline complexes are obtained by 
vacuum drying. 

As an alternative to the above disclosed process, complexes containing paroxetine 
base may be prepared by slowly adding to a cyclodextrin or a derivative thereof 
paroxetine in the form of an oily liquid in a mixer for powders kept under stirring for 
a time from 3 to 24 hours, at a temperature from 25 to 50 °C. 
Also in this case the treatment in the mixer for powders may be substituted with an 
ultrasonic treatment. 

As a further alternative, complexes containing paroxetine base can be prepared by 
formation of a slurry consisting of a cyclodextrin or a derivative thereof, paroxetine 
base and water, wherein the amount of the latter compound ranges from 20 to 
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100% of the weight of the solid substances. The slurry is then mixed and dried as 
described above. 

The product obtained through any of the above processes is then usually sieved 
on a 250 jim sieve in order to obtain a product with a particle size distribution 
suitable for further processing. 

The complexes of the present invention are new products as proved by the results 

of the characterisations reported below. 

In particular these products have the following characteristics: 

♦ the form of a flowing powder, a suitable physical state for the production of 
pharmaceutical forms; 

♦ a higher solubility in water with respect to the non-complexed product which 
may give a decreased variability in plasmatic levels; 

♦ a greater stability in comparison with the non-complexed product; 

♦ by NMR characterization they show a positive variation of the chemical shift of 
many protons of paroxetine and a negative variation of the protons of 
cyclodextrin present in its cavity; 

♦ by differential thermal analysis (DSC) the complexes with paroxetine base 
show absence of the decomposition peak of paroxetine base between 260° 
and 300°C while the complexes with a paroxetine salt show absence of thermal 
events at temperatures corresponding to the peak of fusion of the relative non- 
complexed salt. 

Furthermore, thanks to the process used the products of the present invention are 
free from organic solvents, such as ethanol, which are present in many 
preparations of the known technique. 

Thanks to their characteristics, the products of the present invention may be used 
for the preparation of solid and liquid pharmaceutical compositions for oral and 
parenteral administration with improved effects in the treatment of depression and 
Parkinson's disease and other pathologies curable by administration of paroxetine. 
Said compositions comprise a pharmaceutical^ effective dose of a complex 
according to the present invention in mixture with pharmaceutical^ acceptable 
diluents or excipients. 

The present invention also refers a therapeutic method for the treatment of 
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subjects suffering from depression or Parkinson's disease, and from any other 
pathology curable with paroxetine, consisting in the administration of said 
complexes in an amount corresponding to 5-40 mg per day of paroxetine orally 
and corresponding to 1-20 mg per day of paroxetine parenterally. 
5 The present invention may be further understood with reference to the following 
Examples. 
EXAMPLE 1 

1 g of paroxetine base is dispersed in 150 g of deionized water under stirring. A 
solution of 0.11 g of HCI in 28 g of water is added to the dispersion under stirring 
10 and stirring is continued until paroxetine is completely solubilised. 
The pH of the solution is about 6. 

3.5 g of p-cyclodextrin in powder are added to the solution and the obtained 
dispersion is heated to 40 °C under nitrogen flux and with vigorous stirring for 3 
hours. 

15 An opalescent solution is obtained containing a little amount of undissolved 
residue which is removed by filtration through a cellulose acetate filter having 0.45 
|im porosity. 

The obtained solution is freeze-dried and 4.3 g of a product with a molar ratio 
between paroxetine HCI and p-cyclodextrin of 1:1 and with a water content of 
20 5.4% by weight are obtained. 

The product has been characterised as described below. 
EXAMPLES 2-5 

These Examples have been carried out according to the method described in 
Example 1 using amounts of reacting substances such as to obtain final products 
25 with the following molar ratios between p-cyclodextrin and paroxetine HCI: 
Tablel 



Example N. 


Molar Ratio 


2 


0.25:1 


3 


0.50:1 


4 


2.0:1 


5 


3.0:1 
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The products obtained from these examples and from Example 1 have all been 
characterised for their solubility in water compared to non-complexed paroxetine 
HCI, as described below. 
EXAMPLE 6 

1 g of paroxetine base is suspended In a solution consisting of 25 g of deionized 
water and 2.8 ml of 1 N HCI and, under vigorous stirring, 3.5 g of p-cyclodextrin in 
powder are added. 

The mixture is kept under stirring for 24 hours at 25 °C under nitrogen flux. 

The obtained mixture is partially concentrated and finally vacuum dried at 25 °C for 

48 hours. 

4.4 g of a product with a molar ratio between paroxetine HCI and p-cyclodextrin of 
1:1 and with a water content of 5.4% are obtained. 
EXAMPLE 7 

Example 1 has been repeated with the difference that acetic acid (110 mg) instead 
of hydrochloric acid has been used. 4.3 g of the relative complex have been 
obtained. 
EXAMPLE 8 

Example 1 has been repeated with the difference that 2-hydroxypropyl-p- 
cyclodextrin (4.0 g) instead of p-cyclodextrin has been used. 
4.7 g of the relative complex have been obtained. 

The products of the Examples 7 and 8 have been characterised as described for 
the product of Example 1 with similar results. 
EXAMPLE 9 

In a glass reactor 3.5 g of p-cyclodextrin are solubilised in 50 ml of deionized water 
at 45 °C. 

1 g of paroxetine base is dispersed in the obtained solution and the suspension is 
kept under stirring at 45 °C for a 5 hours. 

The obtained suspension is cooled to 15 X and a precipitate is recovered by 
filtration on a cellulose acetate filter. 

The obtained product is dried in a stove under vacuum at 40 °C for 12 hours, to a 

9% residual content of water, determined by the Karl Fisher method. 

4.3 g of product in the form of a flowing powder are obtained wherein the molar 
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ratio between basic paroxetine and p-cyclodextrin is about 1:1.3, as determined by 
spectrophotometry at 293 nm in comparison with a standard solution of paroxetine 
base. 

The product has been sieved through a 250 jim sieve and characterised as 
5 described below. 
EXAMPLE 10 

In a mixer for powders 20 g paroxetine base in form of oil are slowly added under 
stirring to 70 g of p-cyclodextrin. 

The stirring is continued for 12 hours obtaining an homogeneous mixture. 
10 86 g of product in the form of a flowing powder are obtained which are sieved 
through a 250 ^m sieve. 

The product has a molar ratio between basic paroxetine and p-cyclodextrin of 
about 1:1. 

The product has been characterised as described later for the product of Example 
is 9 with similar results. 
EXAMPLE 11 

Example 9 has been repeated with the difference that 2-hydroxypropyl-p- 
cyclodextrin (4.0 g) has been used instead of p-cyclodextrin. 
47 g of product in form of a flowing powder have been obtained. 
20 Also this product has been characterised as described for the product of Example 
9 with similar results. 
EXAMPLE 12 

Characterisation of the complexes of the invention 
A) Solubility 

25 The solubility of the products obtained in Examples 1-5 and 9 has been evaluated 
in comparison with that of the non-complexed paroxetine base or paroxetine HCI 
i) Complexes of Example 1-5 

A solubility test was carried out on an amount of the complexes of Examples 1 to 5 
corresponding 500 mg of paroxetine HCI and, as a comparison, on 500 mg of non- 
30 complexed paroxetine HCI. 

Each sample was introduced into a container containing 5 ml of deionized water. 
The containers, closed with a plug were then set under stirring in a thermostatic 
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bath at 25°C for 24 hours. 

The obtained suspensions were then filtered through a cellulose acetate filter and 
analysed by spectrophotometry at 295 nm, in comparison with a standard solution 
of paroxetine. 

5 The results obtained are reported in Fig. 1 wherein the solubility of paroxetine HCI 
(in mg/ml) is represented as a function of the molar ratio between p-cyclodextrin 
and paroxetine HCI. 

From the plot one may note that while the solubility of the non-complexed 
paroxetine HCI is 5 mg/ml, as reported in literature, the solubility of the complexes 
10 is higher and increases with the increase of the molar ratio between p-cyclodextrin 
and paroxetine HCI, reaching a solubility up to 45 mg/ml at a 1:1 ratio, 
ii) Complex of Example 9 

5 g of the product of Example 9 were added to 10 ml of deionised water and kept 
under stirring for 4 hours at room temperature, 
is The suspension was then filtered through a cellulose acetate filter in order to 
remove the undissolved product. 

The solution was analysed by 293 nm spectrophotometry against a standard 
solution of paroxetine base. 

The content of paroxetine base in the solution was 2.3 mg/ml. As a comparison, 
20 the solubility of the non-complexed paroxetine base was also measured. A 
solubility of 0.3 mg/ml was found. 
B) NMR characterisation 

This characterisation has been carried out on the products of Example 1 and 9 in 
comparison with Paroxetine and Paroxetine HCI, by 1HNMR 200 MHz in D2O. 
25 The results are reported in Table 2 and 3 wherein one may notice the chemical 
shift positive variation of many protons of paroxetine and the chemical shift 
negative variation of the proton of p-cyclodextrin inside its cavity. 
This proves that the product consists of a complex of paroxetine base or salt with 
P-cyclodextrin. 
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Table 2 



Protons 


multiplicity 


Paroxetine 
HCI 


Paroxetine 
base 


Product of 
Example 1 


Product of 
Example 9 


Hl2, 15 


dd(2H) 


7.18 (-0.01) 


7.18 (-0.01) 


7.25 (0.06) 


7.25 (0.06) 


Hl3. 14 


t(2H) 


6.97 (-0.02) 


6.97 (-0.02) 


7.09(0.10) 


7.09 (0.10) 


H10 


d(1H) 


6.60 (-0.02) 


6.60 (-0.02) 


6.64 (0.02) 


6.64 (0.02) 


H 8 


d(1H) 


6.32 (-0.01) 


6.32 (-0.01) 


6.47 (0.14) 


6.47 (0.14) 


H 9 


dd (1H) 


6.11 (-0.02) 


6.11 (-0.02) 


6.09 (-0.04) 


6.09 (-0.04) 


Hn 


s (2H) 


5.79 (-0.02) 


5.79 (-0.02) 


5.86 (1H) 
(0.05) 


5.86 (1H) 
(0.05) 




5.80 (1H) 
(-0.01) 


5.80 (1H) 
(-0.01) 


H4 


t(1H) 


3.08 (— ) 




3.20 (0.12) 




H6a 


dt(1H) 


2.85 (-0.02) 




2.98(0.11) 




H3 


m(1H) 


2.34 (— ) 




2.44(0.10) 
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Table 3 



Proton 


Multiplicity 


(3-cyclodextrin 


Product of 


Product of 








Example 1 


Example 9 




t(1H) 


3.94 


3.81 


3.81 








(-0.13) 


(-0.13) 


H 2 - 


dd(1H) 


3.62 


3.63 (0.01) 


3.63 (0.01) 








3.64 (0.02) 


3.64 (0.02) 



C) Differential thermal analysis (DSC) 

DSC tests have been carried out on the products prepared in Example 1 , 7, 8 and 

5 9, using the following conditions: 

Equipment: Perkin Elmer DSC7 

Temperature Range: 50-300 °C (Examples 1 and 9) 

50-200 °C (Examples 7 and 8) 
Heating Rate: 10°C/minute 

10 i) Complex of Example 1 

A DSC test was first carried out on the product prepared in Example 1 one hour 
after preparation. The obtained thermogram is reported in Figure 2 and it is 
characterised by the absence of thermal events in the 100-200 °C range while it 
shows a peak between 230 and 250 °C. 

15 Considering that the commonly used paroxetine HCI (hemihydrated form) has a 
melting point equal to 143.5 °C and that the other known forms of paroxetine HCI 
have melting points ranging from 117 to 164 °C, one may conclude that the 
product of the Example 1 is a new product. 

The DSC analysis was then repeated on the same product after storing at 25 °C 
20 and 60% relative humidity for 7 days (Fig. 3) and 3 months (Fig. 4), respectively. 
The thermograms show that the product is stable in time and it is not transformed 
into known crystalline forms of paroxetine HCI. 
ii) Complex of Example 7 

A DSC test was carried out on the complex of Example 7 two weeks after 
25 preparation. The thermogram (Fig.5) shows absence of thermal events at 
temperatures below 200°C. 
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iii) Complex of Example 8 

A DSC test was carried out on the complex of Example 8 two weeks after 
preparation. The thermogram (Fig. 6) shows absence of thermal events at 
temperatures below 200°C. 

iv) Complex of Example 9 

A DSC test was carried out on the complex of Example 9 two weeks after 
preparation. 

The thermogram is reported in the Fig.7. One may notice the absence of the 
decomposition peak between 260 °C and 300 °C characteristic of paroxetine base, 
as a demonstration of the occurred complexation. 

D) X-rav diffraction 

Samples of 200 mg of the products obtained in Example 1 and in Example 6 have 
been analysed by X-ray diffraction using a PW 3710 difractometer (Philips 
Analytical X-Ray B.V.) 

The obtained spectra show that different drying procedures lead to complexes 
having different characteristics. In fact, while an amorphous complex containing 
paroxetine HCI is obtained in Example 1 by freeze drying (Fig 8), a crystalline 
complex containing paroxetine HCI is obtained in Example 6 by vacuum drying 
(Fig. 9). 

E) Stability evaluation 

i) Compreission behaviour 

About 50 mg of the product obtained as described in Example 1 were compressed 
in an infrared press at a pressure of 10 T for 5 minutes. 

Figure 10 shows the thermogram (DSC) carried out immediately after compression 
and Figure 1 1 shows the thermogram carried out 3 days from compression, after 
storing at room temperature. 

Also this test confirms the stability of the product which is not transformed by 
pressure to known forms of paroxetine HCI. 

ii) Chemical stability 

The product of Example 1 has been tested using accelerated stability tests. 
Samples of the product as a solid or in solution (at a concentration of 4 mg/ml of 
paroxetine HCI) were stored for one month at 40°C. As a reference, at the same 
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time equivalent samples were stored at4°C. 

Quantitative determination of paroxetine HCI was carried out by HPLC. 

The results obtained show that the drug does not undergo any alteration in the 

above reported conditions. 
5 iii) Stability at 60°C 

About 200 mg of paroxetine base and 1 g of the complex of Example 9 

(corresponding to about 180 mg of paroxetine base) have each been introduced in 

a neutral white glass containers and stored, opened, in an oven at 60 °C. 

The product in the two containers has been visually examined after 48 hours of 
10 storage. 

The results are reported in the following table: 

Table 4 





Paroxetine base 


Paroxetine base-p-cyclodextrin 


Initial 


Straw- Yellow liquid 


White powder 


48 h 60 °C 


Brown liquid 


White powder 



The results obtained show that the incorporation of paroxetine base into p- 
15 cyclodextrin stabilises the active principle. 
F) IGROSCOPICjjY 

The water content of the product of Example 1 before and after the treatment 
described below has been determined using the Karl Fisher method. 
The product of Example 1 was sieved through a 600 urn sieve in order to obtain an 
20 homogeneous powder and weighed exactly in an open glass crucible. 

The crucible was put in a climatic chamber at 25°C with 60% relative humidity for 2 
or 7 days and then weighed again. The percentage of water absorbed was 
estimated by weight difference with respect to the initial weight. The results 
obtained are reported in Table 5. 
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Table 5 



Time 


Water content (% by weight) 


0 


5.4 


2 days 


10.5 


7 days 


11 



EXAMPLE 13 

Tablets having the following composition: 
5 Product of Example 6 98 mg 
Calcium Phosphate 259 mg 
Sodium Starch Glycolate 2 mg 
Magnesium Stearate 3 mg 

were prepared by direct compression using a rotary press with a 9 mm punch. 
10 A taste masking coating and a gastro-enteric coating were achieved by applying 

respectively 2 mg/cm 2 of a blend of methacrylic acid copolymer/ Sodium 

Carboxymethylcellulose and 1 .5 mg/cm 2 of a methacrylic acid copolymer. 

A dissolution test was performed on the tablets described above and on 

commercially available tables of non-complexed paroxetine HCI hemihydrate, all 
1 5 containing the same amount of active principle. 

The test was carried out according to European Pharmacopeia, 3 rd Ed. 1997, 2.9.3 

page 128, using the following conditions: 

Apparatus: Paddle 

Medium: . HCI 0.1 N or Phosphate Buffer pH 6.8 

20 Stirring speed: 60 rpm 
Temperature: 37°C 

The percentage of paroxetine HCI dissolved was evaluated at 5, 15, 30 and 60 
minutes by UV detection at 294 nm, using paroxetine HCI as a standard. 
The results obtained in HCI 0.1 N are reported in Table 6 while the results 
25 obtained in Phosphate Buffer are reported in Table 7. The values indicated are the 
average values obtained from three determinations. 
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Table 6 



Time 


Taste masked 
tablets 


Gastroenteric 
coated tablets 


Commercially 
available tablets 


0 


0 


0 


0 


5 


25.4 


0 


31.6 


15 


64.7 


0.3 


68.4 


30 


89.9 


1.2 


93.7 


60 


100 


2.5 


100 



Table 7 



Time 


Taste masked 
tablets 


Gastro-enteric 
coated tablets 


Commercially 
available tablets 


0 


0 


0 


0 


5 


30.6 


33.9 


17.1 | 


15 


64.5 


64.9 


29.3 


30 


75.9 


81.9 


42 


60 


82.8 


87.5 


58.1 



5 The results obtained demonstrate that the solubility of the complex of paroxetine 
HCL-p-cyclodextrin is independent from the pH of the medium when formulated as 
taste masked tablets. Furthermore, when the complex is formulated as a gastro- 
protected tablet it shows a suitable dissolution behaviour in intestinal environment. 
EXAMPLE 14 

10 A formulation in drops comprising the product of Example 6 was prepared, having 

the following composition: 

Product of Example 6 98 mg 

Sucrose 100 mg 

Flavour 50 mg 

is Depurated water to 1 ml. 

The formulation has a concentration of paroxetine-HCI-p-cyclodextrin of 20 mg/ml 

and it is stable for up to 1 month of storage at 40 6 C. 
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CLAIMS 

1 1 . Complexes of paroxetine, as free base or as salt, with a cyclodextrin or with a 

2 cyclodextrin derivative. 

1 2. Complexes as claimed in claim 1 characterised by the form of a flowing powder, 

2 chemical stability, absence of organic solvents, high solubility in water and DSC 

3 profile different from that of the corresponding non-complexed paroxetine or 

4 paroxetine salt. 

l 3. Complexes as claimed in claim 2 characterised by the absence of ethanol. 

1 4. Complexes as claimed in claim 1 characterised in that they have a water 

2 content of between 1 and 20% by weight. 

1 5. Complexes as claimed in claim 4 characterised in that said water content is 

2 between 2 and 1 5% by weight. 

1 6. Complexes as claimed in claim 1, characterised in that said cyclodextrin is 

2 selected from the group consisting of a, p and y-cyclodextrin. 

1 7. Complexes as claimed in claim 6, characterised in that said cyclodextrin is a p- 

2 cyclodextrin. 

1 8. Complexes as claimed in claim 1, characterised in that said cyclodextrin 

2 derivative is selected from the group consisting of eptakis (2,6-di-0-methyl)-p- 

3 cyclodextrin, eptakis (2,3,6-tri-0-methyl)-p-cyclodextrin, monosuccinyI-eptakis(2,6- 

4 di-0-methyl)-p-cyclodextrin. 2-hydroxypropyl-p-cyclodextrin, sulphated cyclodextrin 

5 and cyclodextrin containing aminoalkyl groups. 

1 9. Complexes as claimed in claim 8, characterised in that said cyclodextrin 

2 derivative is the 2-hydroxypropyl-p-cyclodextrin. 

1 10. Complexes as claimed in claim 1, characterised in that said salt of paroxetine 

2 is a salt with an organic or inorganic acid. 

1 11. Complexes as claimed in claim 10, characterised in that said organic or 

2 inorganic acid is selected from the group consisting of acetic acid, maleic acid, 

3 hydrochloric acid and methanesulfonic acid. 

1 12. Complexes as claimed in claim 11 characterised in that said acid is 

2 hydrochloric acid. 

1 13. Complexes as claimed in claim 1 , characterised in that the molar ratio between 

2 paroxetine and said cyclodextrin or cyclodextrin derivative ranges from 1:0.25 to 



WO 01/02393 



PCT/EPOO/06121 



19 

3 1:20. 

1 14. Complexes as claimed in claim 13, characterised in that the molar ratio 

2 between paroxetine and said cyclodextrin or cyclodextrin derivative ranges from 

3 1:0.5 to 1:2. 

1 1 5. Process for the preparation of the complexes as defined in claim 1 , comprising 

2 the following steps: 

3 (a) paroxetine, as free base or as salt, a cyclodextrin or a cyclodextrin derivative 

4 and water are mixed; 

5 (b) the obtained mixture is stirred in order to obtain an homogeneous solution or 

6 dispersion and stirring is continued until formation of the complex; and 

7 (c) the water is partially removed in order to obtain a solid complex with the 

8 desired water content. 

1 16. Process as claimed in claim 15 characterised in that paroxetine is used as a 

2 free base. 

1 17. Process as claimed in claim 15 characterised in that paroxetine is used as a 

2 salt. 

1 18. Process as claimed in claim 15 characterised in that step b) is carried out by 

2 mechanical stirring or by ultrasounds. 

1 19. Process as claimed in claim 15 characterised in that step c) is carried out by 

2 freeze drying, drying under vacuum or under an inert gas flux. 

1 20. Process as claimed in claim 15 characterised in that in step c) a solid complex 

2 with a water content of between 1 and 20% by weight is obtained. 

1 21. Process as claimed in claim 20 characterised in that said water content is 

2 between 2 and 15% by weight. 

1 22. Process as claimed in claim 16 characterised in that step a) is carried out 

2 according to the following steps: 

3 a,) a cyclodextrin or a cyclodextrin derivative is added to water; 

4 a 2 ) the solution or dispersion of step a,) is kept under stirring for a time from 30 to 

5 180 minutes at a temperature between 25° and 50°C; and 

6 a 3 ) paroxetine base is dispersed in the solution or dispersion of step a 2 ). 

1 23. Process as claimed in claim 17, characterised in that said step a) is carried out 

2 according to the following steps: 
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3 a,) paroxetine base is salified with an organic or inorganic acid; and 

4 a 2 ) a cyclodextrin or a cyclodextrin derivative is added under stirring to the salified 

5 paroxetine. 

1 24. Process as claimed in claim 16 characterised in that step c) is carried out 

2 according to the following steps: 

3 Ct) the dispersion of step b) is cooled and maintained at a temperature between 

4 4°C and 20°C for 1 to 20 hours; 

5 Cz) the precipitate obtained in step c) is recovered by filtration; and 

6 c 3 ) the solid product recovered in step <h) is dried under vacuum or under an inert 

7 gas flux until the desired water content is reached. 

1 25. Process for the preparation of complexes as claimed in claim 1 comprising 

2 slowly adding paroxetine base in the form of an oily liquid to a cyclodextrin or to a 

3 cyclodextrin derivative in a mixer for powders or in an ultrasonic mixer and 

4 continuing the stirring for a time ranging from 3 to 24 hours at a temperature from 

5 25 to 50 °C. 

1 26. Pharmaceutical compositions containing as an active substance a 

2 pharmaceutical^ effective dose of a complex as defined in claim 1 , in mixture with 

3 pharmaceutical^ acceptable diluents or excipients. 

1 27. Pharmaceutical compositions as claimed in claim 26 in solid or liquid form, for 

2 oral and for parenteral administration. 

1 28. Therapeutical method for the treatment of patients suffering from depression or 

2 Parkinson's disease or other pathologies curable with paroxetine consisting of the 

3 administration of a complex as defined in claim 1 , in an amount corresponding to 

4 5-40 mg per day of paroxetine by oral way and corresponding to 1-20 mg per day 

5 of paroxetine parenterally. 
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